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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The isotropic field which has refractive-index isotropy between two optical substrates, and the 
anisotropy field which has a refractive-index anisotropy by turns It is the polarization selectivity hologram 
optical element of the transparency mold which the laminating was carried out in the direction in alignment 
with the principal plane of this optical substrate, and was constituted. The optical axis of the above- 
mentioned anisotropy field They are **** parallel to the light-receiving side of this polarization selectivity 
hologram optical element. And the polarization selectivity hologram optical element which orientation is 
carried out to **** parallel to the interface of said isotropic field and said anisotropy field, and is 
characterized by the difference of the ordinary index of said anisotropy field and the refractive index of said 
isotropic field being 0.01 or less. 

[Claim 2] An isotropic field is a polarization selectivity hologram optical element according to claim 1 
characterized by mainly being constituted by photopolymerization nature polymeric materials or thermal 
polymerization nature polymeric materials. 

[Claim 3] An anisotropy field is a polarization selectivity hologram optical element according to claim 1 
characterized by including a liquid crystal ingredient. 

[Claim 4] A liquid crystal ingredient is a polarization selectivity hologram optical element according to 
claim 3 characterized by carrying out orientation control by the orientation regulation means. 
[Claim 5] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or a polarization selectivity hologram optical element according to claim 4 
characterized by being such combination. 

[Claim 6] A liquid crystal ingredient is a polarization selectivity hologram optical element according to 
claim 3 which is photoresist liquid crystal, and orientation control is carried out with an orientation 
regulation means in the condition of not hardening, and is characterized by having hardened by having 
irradiated the beam of light of the wavelength which stiffens this photoresist liquid crystal. 
[Claim 7] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or a polarization selectivity hologram optical element according to claim 6 
characterized by being such combination. 

[Claim 8] Two optical substrates are polarization selectivity hologram optical elements according to claim 1 
characterized by carrying out adjustable control of the optical-axis bearing of an anisotropic substance by 
the electric field which have a transparent electrode and are generated with the seal-of-approval electrical 
potential difference to these transparent electrodes. 

[Claim 9] The laminating of the isotropic field which has refractive-index isotropy between two optical 
substrates, and the anisotropy field which has a refractive-index anisotropy is carried out in the direction met 
by turns at the principal plane of this optical substrate, and it is constituted. The polarization selectivity 
hologram optical element of the transparency mold which makes the illumination light by which incidence 
is carried out diffract, It has the reflective mold space light modulation element which modulates the 
polarization condition of the illumination light diffracted by the above-mentioned polarization selectivity 
hologram optical element, and is reflected. The above-mentioned polarization selectivity hologram optical 
element The opticals axis of the above-mentioned anisotropy field are **** parallel to the light-receiving 
side of this polarization selectivity hologram optical element. And orientation is carried out to **** parallel 
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to the interface of an isotropic field and an anisotropy field. The above-mentioned illumination light has 30- 
degree or more less than 90-degree incident angle to the normal of the illumination-light light-receiving side 
of this polarization selectivity hologram optical element, and while incidence is carried out, turning S 
polarization component of this illumination light to the above-mentioned reflective mold space light 
modulation element and mainly diffracting The image display component characterized by making this P 
polarization component penetrate 70% or more when the diffraction efficiency over P polarization 
component is 10% or less among the illumination light which this reflective mold space light modulation 
element became irregular, and carried out re-incidence. 

[Claim 10] An isotropic field is an image display component according to claim 9 characterized by mainly 
being constituted by photopolymerization nature polymeric materials or thermal polymerization nature 
polymeric materials. 

[Claim 11] An anisotropy field is an image display component according to claim 9 characterized by 
including a liquid crystal ingredient. 

[Claim 12] A liquid crystal ingredient is an image display component according to claim 1 1 characterized by 
carrying out orientation control by the orientation regulation means. 

[Claim 13] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display component according to claim 1 2 characterized by being 
such combination. 

[Claim 14] A liquid crystal ingredient is an image display component according to claim 1 1 which is 
photoresist liquid crystal, and orientation control is carried out with an orientation regulation means in the 
condition of not hardening, and is characterized by having hardened by having irradiated the beam of light 
of the wavelength which stiffens this photoresist liquid crystal. 

[Claim 1 5] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display component according to claim 14 characterized by being 
such combination. 

[Claim 16] Two optical substrates are image display components according to claim 9 characterized by 
carrying out adjustable control of the optical-axis bearing of an anisotropic substance by the electric field 
which have a transparent electrode and are generated with the seal-of-approval electrical potential difference 
to these transparent electrodes. 

[Claim 17] The image display component according to claim 9 characterized by the bend angle which is the 
difference of the angle of incidence of the illumination light to the hologram side of a polarization 
selectivity hologram optical element and the angle of emergence of the diffracted light being 30 degrees or 
more. 

[Claim 18] The diffracted light in a polarization selectivity hologram optical element is an image display 
component according to claim 9 characterized by inclining and injecting to the normal of the illumination- 
light plane of incidence of this polarization selectivity hologram optical element. 

[Claim 19] A polarization selectivity hologram optical element is an image display component according to 
claim 9 characterized by being constituted by two or more hologram layers from which the wavelength 
dependency of diffraction efficiency differs mutually. 

[Claim 20] A polarization selectivity hologram optical element is an image display component according to 
claim 9 characterized by being constituted by two or more hologram layers from which the playback light 
incident angle dependency of diffraction efficiency differs mutually. 

[Claim 21] A polarization selectivity hologram optical element is an image display component according to 
claim 9 characterized by carrying out the multiple configuration of two or more holograms from which the 
wavelength dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 22] A polarization selectivity hologram optical element is an image display component according to 
claim 9 characterized by carrying out the multiple configuration of two or more holograms from which the 
playback light incident angle dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 23] A polarization selectivity hologram optical element and a reflective mold space light modulation 
element are an image display component according to claim 9 characterized by being stuck optically and 
constituted in one. 

[Claim 24] The laminating of the light source which emits the illumination light, and the isotropic field 
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which has refractive-index isotropy between two optical substrates and the anisotropy field which has a 
refractive-index anisotropy is carried out in the direction met by turns at the principal plane of this optical 
substrate, and it is constituted. The polarization selectivity hologram optical element of the transparency 
mold which makes the illumination light by which incidence is carried out diffract, The reflective mold 
space light modulation element which modulates the polarization condition of the illumination light 
diffracted by the above-mentioned polarization selectivity hologram optical element, and is reflected, The 
illumination-light study system which leads the above-mentioned illumination light to the above-mentioned 
polarization selectivity hologram optical element, It has the incident light study system which projects on a 
screen the illumination light modulated by the above-mentioned reflective mold space light modulation 
element. The above-mentioned illumination-light study system Incidence of the illumination light emitted 
from the above-mentioned light source is carried out to the normal of the illumination-light light-receiving 
side of the above-mentioned polarization selectivity hologram optical element in 30-degree or more less 
than 90-degree incident angle. The opticals axis of the above-mentioned anisotropy field of the above- 
mentioned polarization selectivity hologram optical element are **** parallel to the light-receiving side of 
this polarization selectivity hologram optical element. And while being made with **** parallel, carrying 
out orientation to the interface of this anisotropy field and the isotropic above-mentioned field, turning S 
polarization component of the above-mentioned illumination light to the above-mentioned reflective mold 
space light modulation element and making it mainly diffract The image display device characterized by 
making this P polarization component penetrate 70% or more when the diffraction efficiency over P 
polarization component of the illumination light which this reflective mold space light modulation element 
became irregular, and carried out re-incidence is 10% or less. 

[Claim 25] An isotropic field is an image display device according to claim 24 characterized by mainly ' 
being constituted by photopolymerization nature polymeric materials or thermal polymerization nature 
polymeric materials. 

[Claim 26] An anisotropy field is an image display device according to claim 24 characterized by including 
a liquid crystal ingredient. 

[Claim 27] A liquid crystal ingredient is an image display device according to claim 26 characterized by 
carrying out orientation control by the orientation regulation means. 

[Claim 28] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 27 characterized by being such 
combination. 

[Claim 29] A liquid crystal ingredient is an image display device according to claim 26 which is photoresist 
liquid crystal, and orientation control is carried out with an orientation regulation means in the condition of 
not hardening, and is characterized by having hardened by having irradiated the beam of light of the 
wavelength which stiffens this photoresist liquid crystal. 

[Claim 30] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 29 characterized by being such 
combination. 

[Claim 31] Two optical substrates are image display devices according to claim 24 characterized by carrying 
out adjustable control of the optical-axis bearing of an anisotropic substance by the electric field which have 
a transparent electrode and are generated with the seal-of-approval electrical potential difference to these 
transparent electrodes. 

[Claim 32] The light source is an image display device according to claim 24 characterized by having the 
light-emitting part of a rectangle configuration and making in agreement the direction of a shorter side of 
this light-emitting part in the direction of incidence of the illumination light to a polarization selectivity 
hologram optical element. 

[Claim 33] An illumination-light study system is an image display device according to claim 24 
characterized by having a polarization conversion means to rotate 90 degrees of polarization bearings, about 
the component which has polarization bearing which intersects perpendicularly with polarization bearing 
where the diffraction efficiency of a polarization selectivity hologram optical element serves as max among 
illumination light. 

[Claim 34] An illumination-light study system is an image display device according to claim 24 
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characterized by having a polarization selection means to make the component which has polarization 
bearing where the diffraction efficiency of a polarization selectivity hologram optical element serves as max 
among illumination light penetrate alternatively. 

[Claim 35] The light source or an illumination-light study system is an image display device according to 
claim 24 characterized by having a time amount sequential wavelength band change means to carry out the 
sequential transparency only of two or more specific wavelength bands in the full wave length band of the 
illumination light in time. 

[Claim 36] An illumination-light study system is an image display device according to claim 24 
characterized by having the polarization selectivity hologram optical element and the polarization selectivity 
hologram optical element for amendment which has the bend angle of an opposite sign. 
[Claim 37] The polarization selectivity hologram optical element for amendment is an image display device 
according to claim 24 characterized by being the same component as a polarization selectivity hologram 
optical element. 

[Claim 38] It is the image display device according to claim 24 which sticks to a polarization selectivity 
hologram optical element optically, is equipped with the coupling prism which has the 1st optical surface as 
for which the illumination light carries out incidence to a **** perpendicular at least, and the 2nd optical 
surface which the reflected light by this reflective mold space light modulation element injects to a **** 
perpendicular, and is characterized by carrying out incidence of the above-mentioned polarization selectivity 
hologram optical element to the normal of an illumination-light light-receiving side in the illumination light 
by 60-degree or more less than 90-degree incident angle. 

[Claim 39] Coupling prism is an image display device according to claim 38 characterized by having the 3rd 
optical surface in which the light absorption layer the specular reflection light of the illumination light by 
the reflective mold space light modulation element carries out [ the layer ] incidence to a **** perpendicular 
was prepared. 

[Claim 40] An incident light study system is an image display device according to claim 24 characterized by 
having a polarization selection means to make the component of polarization bearing penetrated in the 
polarization selectivity hologram optical element of the modulation light by the reflective mold space light 
modulation element penetrate alternatively. 

[Claim 41] The image display device according to claim 24 characterized by the bend angle which is the 
difference of the angle of incidence of the illumination light to the hologram side of a polarization 
selectivity hologram optical element and the angle of emergence of the diffracted light being 30 degrees or 
more. 

[Claim 42] The image display device according to claim 24 characterized by the hologram side of a 
polarization selectivity hologram optical element and the reflector of a reflective mold space light 
modulation element serving as physical relationship which inclined optically. 

[Claim 43] A polarization selectivity hologram optical element is an image display device according to 
claim 24 characterized by being constituted by two or more hologram layers from which the wavelength 
dependency of diffraction efficiency differs mutually. 

[Claim 44] A polarization selectivity hologram optical element is an image display device according to 
claim 24 characterized by being constituted by two or more hologram layers from which the playback light 
incident angle dependency of diffraction efficiency differs mutually. 

[Claim 45] A polarization selectivity hologram optical element is an image display device according to 
claim 24 characterized by carrying out the multiple configuration of two or more holograms from which the 
wavelength dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 46] A polarization selectivity hologram optical element is an image display device according to 
claim 24 characterized by carrying out the multiple configuration of two or more holograms from which the 
playback light incident angle dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 47] A polarization selectivity hologram optical element and a reflective mold space light modulation 
element are an image display device according to claim 24 characterized by being stuck optically and 
constituted in one. 

[Claim 48] A reflective mold space light modulation element is an image display device according to claim 
24 with which the rectangle configuration is carried out and the direction of a long side is characterized by 
being in agreement in the direction of incidence of the illumination light to a polarization selectivity 
hologram optical element. 

[Claim 49] The laminating of the light source which emits the illumination light, and the isotropic field 
which has refractive-index isotropy between two optical substrates and the anisotropy field which has a 
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refractive-index anisotropy is carried out in the direction met by turns at the principal plane of this optical 
substrate, and it is constituted. The polarization selectivity hologram optical element of the transparency 
mold which makes the illumination light by which incidence is carried out diffract, The transparency mold 
space light modulation element which makes the polarization condition of the illumination light diffracted 
by the above-mentioned polarization selectivity hologram optical element modulate and penetrate, The 
illumination-light study system which leads the above-mentioned illumination light to the above-mentioned 
polarization selectivity hologram optical element, It has the incident light study system which projects on a 
screen the illumination light modulated by the above-mentioned transparency mold space light modulation 
element. The above-mentioned illumination-light study system Incidence of the illumination light emitted 
from the above-mentioned light source is carried out to the normal of the illumination-light light-receiving 
side of the above-mentioned polarization selectivity hologram optical element in 30-degree or more less 
than 90-degree incident angle. The opticals axis of the above-mentioned anisotropy field of the above- 
mentioned polarization selectivity hologram optical element are **** parallel to the light-receiving side of 
this polarization selectivity hologram optical element. And the image display device which is made with 
**** parallel, and orientation is carried out to the interface of this anisotropy field and the isotropic above- 
mentioned field, and is characterized by turning S polarization component of the above-mentioned 
illumination light to the above-mentioned transparency mold space light modulation element, and making it 
mainly diffract 

[Claim 50] An isotropic field is an image display device according to claim 49 characterized by mainly 
being constituted by photopolymerization nature polymeric materials or thermal polymerization nature 
polymeric materials. 

[Claim 5 1 ] An anisotropy field is an image display device according to claim 49 characterized by including 
a liquid crystal ingredient. 

[Claim 52] A liquid crystal ingredient is an image display device according to claim 5 1 characterized by 
carrying out orientation control by the orientation regulation means. 

[Claim 53] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 52 characterized by being such 
combination. 

[Claim 54] A liquid crystal ingredient is an image display device according to claim 51 which is photoresist 
liquid crystal, and orientation control is carried out with an orientation regulation means in the condition of 
not hardening, and is characterized by having hardened by having irradiated the beam of light of the 
wavelength which stiffens this photoresist liquid crystal. 

[Claim 55] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 54 characterized by being such 
combination. 

[Claim 56] Two optical substrates are image display devices according to claim 49 characterized by carrying 
out adjustable control of the optical-axis bearing of an anisotropic substance by the electric field which have 
a transparent electrode and are generated with the seal-of-approval electrical potential difference to these 
transparent electrodes. 

[Claim 57] The light source is an image display device according to claim 49 characterized by having the 
light-emitting part of a rectangle configuration and making in agreement the direction of a shorter side of 
this light-emitting part in the direction of incidence of the illumination light to a polarization selectivity 
hologram optical element. 

[Claim 58] An illumination-light study system is an image display device according to claim 49 
characterized by having a polarization conversion means to rotate 90 degrees of polarization bearings, about 
the component which has polarization bearing which intersects perpendicularly with polarization bearing 
where the diffraction efficiency of a polarization selectivity hologram optical element serves as max among 
illumination light. 

[Claim 59] An illumination-light study system is an image display device according to claim 49 
characterized by having a polarization selection means to make the component which has polarization 
bearing where the diffraction efficiency of a polarization selectivity hologram optical element serves as max 
among illumination light penetrate alternatively. 
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[Claim 60] The light source or an illumination-light study system is an image display device according to 
claim 49 characterized by having a time amount sequential wavelength band change means to carry out the 
sequential transparency only of two or more specific wavelength bands in the full wave length band of the 
illumination light in time. 

[Claim 61] An illumination-light study system is an image display device according to claim 49 
characterized by having the polarization selectivity hologram optical element and the polarization selectivity 
hologram optical element for amendment which has the bend angle of an opposite sign. 
[Claim 62] The polarization selectivity hologram optical element for amendment is an image display device 
according to claim 49 characterized by being the same component as a polarization selectivity hologram 
optical element. 

[Claim 63] It is the image display device according to claim 49 which sticks to a polarization selectivity 
hologram optical element optically, is equipped with the coupling prism which has the 1 st optical surface as 
for which the illumination light carries out incidence to a **** perpendicular at least, and is characterized by 
carrying out incidence of the above-mentioned polarization selectivity hologram optical element to the 
normal of an illumination-light light-receiving side in the illumination light by 60-degree or more less than 
90-degree incident angle. 

[Claim 64] The image display device according to claim 49 characterized by the bend angle which is the 
difference of the angle of incidence of the illumination light to the hologram side of a polarization 
selectivity hologram optical element and the angle of emergence of the diffracted light being 30 degrees or 
more. 

[Claim 65] A polarization selectivity hologram optical element is an image display device according to 
claim 49 characterized by being constituted by two or more hologram layers from which the wavelength 
dependency of diffraction efficiency differs mutually. 

[Claim 66] A polarization selectivity hologram optical element is an image display device according to 
claim 49 characterized by being constituted by two or more hologram layers from which the playback light 
incident angle dependency of diffraction efficiency differs mutually. 

[Claim 67] A polarization selectivity hologram optical element is an image display device according to 
claim 49 characterized by carrying out the multiple configuration of two or more holograms from which the 
wavelength dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 68] A polarization selectivity hologram optical element is an image display device according to 
claim 49 characterized by carrying out the multiple configuration of two or more holograms from which the 
playback light incident angle dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 69] A polarization selectivity hologram optical element and a transparency mold space light 
modulation element are an image display device according to claim 49 characterized by being stuck 
optically and constituted in one. 

[Claim 70] The laminating of the light source which emits the illumination light, and the isotropic field 
which has refractive-index isotropy between two optical substrates and the anisotropy field which has a 
refractive-index anisotropy is carried out in the direction met by turns at the principal plane of this optical 
substrate, and it is constituted. The polarization selectivity hologram optical element of the transparency 
mold which makes the illumination light by which incidence is carried out diffract, The reflective mold 
space light modulation element which modulates the polarization condition of the illumination light 
diffracted by the above-mentioned polarization selectivity hologram optical element, and is reflected, The 
illumination-light study system which leads the above-mentioned illumination light to the above-mentioned 
polarization selectivity hologram optical element, It has the virtual-image observation optical system which 
leads the illumination light modulated by the above-mentioned reflective mold space light modulation 
element to an observer's pupil. The above-mentioned illumination-light study system Incidence of the 
illumination light emitted from the above-mentioned light source is carried out to the normal of the 
illumination-light light-receiving side of the above-mentioned polarization selectivity hologram optical 
element in 30-degree or more less than 90-degree incident angle. The opticals axis of the above-mentioned 
anisotropy field of the above-mentioned polarization selectivity hologram optical element are **** parallel 
to the light-receiving side of this polarization selectivity hologram optical element. And while being made 
with **** parallel, carrying out orientation to the interface of this anisotropy field and the isotropic above- 
mentioned field, turning S polarization component of the above-mentioned illumination light to the above- 
mentioned reflective mold space light modulation element and making it mainly diffract The image display 
device characterized by making this P polarization component penetrate 70% or more when the diffraction 
efficiency over P polarization component of the illumination light which this reflective mold space light 
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modulation element became irregular, and carried out re-incidence is 10% or less. 
[Claim 71] An isotropic field is an image display device according to claim 70 characterized by mainly 
being constituted by photopolymerization nature polymeric materials or thermal polymerization nature 
polymeric materials. 

[Claim 72] An anisotropy field is an image display device according to claim 70 characterized by including 
a liquid crystal ingredient. 

[Claim 73] A liquid crystal ingredient is an image display device according to claim 72 characterized by 
carrying out orientation control by the orientation regulation means. 

[Claim 74] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 73 characterized by being such 
combination. 

[Claim 75] A liquid crystal ingredient is an image display device according to claim 72 which is photoresist 
liquid crystal, and orientation control is carried out with an orientation regulation means in the condition of 
not hardening, and is characterized by having hardened by having irradiated the beam of light of the 
wavelength which stiffens this photoresist liquid crystal. 

[Claim 76] The orientation control means of a liquid crystal ingredient is the orientation film prepared in the 
optical substrate, the electric field by which a seal of approval is carried out to this polarization selectivity 
hologram optical element, a field, either of the beams of light irradiated by this polarization selectivity 
hologram optical element, or an image display device according to claim 75 characterized by being such 
combination. 

[Claim 77] Two optical substrates are image display devices according to claim 70 characterized by carrying 
out adjustable control of the optical-axis bearing of an anisotropic substance by the electric field which have 
a transparent electrode and are generated with the seal-of-approval electrical potential difference to these 
transparent electrodes. 

[Claim 78] The light source is an image display device according to claim 70 characterized by having the 
light-emitting part of a rectangle configuration and making in agreement the direction of a shorter side of 
this light-emitting part in the direction of incidence of the illumination light to a polarization selectivity 
hologram optical element. 

[Claim 79] An illumination-light study system is an image display device according to claim 70 
characterized by having a polarization conversion means to rotate 90 degrees of polarization bearings, about 
the component which has polarization bearing which intersects perpendicularly with polarization bearing 
where the diffraction efficiency of a polarization selectivity hologram optical element serves as max among 
illumination light. 

[Claim 80] An illumination-light study system is an image display device according to claim 70 
characterized by having a polarization selection means to make the component which has polarization 
bearing where the diffraction efficiency of a polarization selectivity hologram optical element serves as max 
among illumination light penetrate alternatively. 

[Claim 81] The light source or an illumination-light study system is an image display device according to 
claim 70 characterized by having a time amount sequential wavelength band change means to carry out the 
sequential transparency only of two or more specific wavelength bands in the full wave length band of the 
illumination light in time. 

[Claim 82] An illumination-light study system is an image display device according to claim 70 
characterized by having the polarization selectivity hologram optical element and the polarization selectivity 
hologram optical element for amendment which has the bend angle of an opposite sign. 
[Claim 83] The polarization selectivity hologram optical element for amendment is an image display device 
according to claim 70 characterized by being the same component as a polarization selectivity hologram 
optical element. 

[Claim 84] It is the image display device according to claim 70 which sticks to a polarization selectivity 
hologram optical element optically, is equipped with the coupling prism which has the 1 st optical surface as 
for which the illumination light carries out incidence to a **** perpendicular at least, and the 2nd optical 
surface which the reflected light by this reflective mold space light modulation element injects to a **** 
perpendicular, and is characterized by carrying out incidence of the above-mentioned polarization selectivity 
hologram optical element to the normal of an illumination-light light-receiving side in the illumination light 
by 60-degree or more less than 90-degree incident angle. 
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[Claim 85] Coupling prism is an image display device according to claim 84 characterized by having the 3rd 
optical surface in which the light absorption layer the specular reflection light of the illumination light by 
the reflective mold space light modulation element carries out [ the layer ] incidence to a **** perpendicular 
was prepared. 

[Claim 86] An incident light study system is an image display device according to claim 70 characterized by 
having a polarization selection means to make the component of polarization bearing penetrated in the 
polarization selectivity hologram optical element of the modulation light by the reflective mold space light 
modulation element penetrate alternatively. 

[Claim 87] The image display device according to claim 70 characterized by the bend angle which is the 
difference of the angle of incidence of the illumination light to the hologram side of a polarization 
selectivity hologram optical element and the angle of emergence of the diffracted light being 30 degrees or 
more. 

[Claim 88] The image display device according to claim 70 characterized by the hologram side of a 
polarization selectivity hologram optical element and the reflector of a reflective mold space light 
modulation element serving as physical relationship which inclined optically. 

[Claim 89] A polarization selectivity hologram optical element is an image display device according to 
claim 70 characterized by being constituted by two or more hologram layers from which the wavelength 
dependency of diffraction efficiency differs mutuallv. 

[Claim 90] A polarization selectivity hologram optical element is an image display device according to 
claim 70 characterized by being constituted by two or more hologram layers from which the playback light 
incident angle dependency of diffraction efficiency differs mutually. 

[Claim 91] A polarization selectivity hologram optical element is an image display device according to 
claim 70 characterized by carrying out the multiple configuration of two or more holograms from which the 
wavelength dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 92] A polarization selectivity hologram optical element is an image display device according to 
claim 70 characterized by carrying out the multiple configuration of two or more holograms from which the 
playback light incident angle dependency of diffraction efficiency differs mutually to one hologram layer. 
[Claim 93] A polarization selectivity hologram optical element and a reflective mold space light modulation 
element are an image display device according to claim 70 characterized by being stuck optically and 
constituted in one. 

[Claim 94] A reflective mold space light modulation element is an image display device according to claim 
70 with which the rectangle configuration is carried out and the direction of a long side is characterized by 
being in agreement in the direction of incidence of the illumination light to a polarization selectivity 
hologram optical element. 



[Translation done.] 



http://www4.ipdl.ndpi. go jp/cgi^ 3/31/2006 



JP,2002-221621,A [DETAILED DESCRIPTION] 



Page 1 of 13 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to enabling low-cost[ lightweight-izing and ]-izing, raise in 
contrast, and efficient-ization in a projection mold image display device and a virtual-image display about 
the polarization selectivity hologram optical element applied to the image display device which used the 
reflective mold space light modulation element, an image display component, and the image display device 
concerned especially. 
[0002] 

[Description of the Prior Art] The image display device constituted using various image display components 
and these image display components is proposed so that it may state below conventionally. 
[0003] [1] There are some which were constituted by the usual thick hologram like the color filter technique 
indicated by JP,9-189809,A as a transparency mold polarization selectivity hologram optical element which 
divides this incident light according to the polarization component of incident light conventionally 
[ transparency mold polarization selectivity hologram optical element ] which is constituted by having two 
isotropic fields. This is a thing using the incidence polarization dependency of diffraction efficiency in the 
thick hologram which consists of isotropic ingredients. Theoretically By dispelling strict "the solution to" It 
is proved (reference paper:). [ M.G.Moharam ] and T.KGayload : Rigourous coupled-wave analysis of 
planar grationgdiffraction, J.0pt.Soc.Am.71,81 1-818 (1977), M. ~ G.Moharam and T.KGayload : Rigourous 
coupled-wave analysis of grationg diffraction E-mode polarization and lossws, J.0pt.Soc.Am.73,45 1-455 
(1983). 

[0004] For example, when value t/lambda decided by the pitch lambda of thickness t of a hologram and the 
interference fringe in a hologram is 1 thru/or 5 in the case of the thick hologram of a reflective mold, as 
shown in drawing 12 , a difference arises in the diffraction efficiency of TE (S polarization) and TM (P 
polarization), and, as for S polarization, diffraction efficiency becomes high a maximum of about 45% 
compared with P polarization. 

[0005] Using this phenomenon, as shown in drawing 13 , the image display component is proposed. In this 
image display component, if read-out light carries out incidence aslant through the coupling prism 102 to the 
hologram color filters lOlr, 101 g, and 101b arranged in the shape of a laminating, the light of S polarization 
component of this read-out light will mainly be diffracted, and will carry out incidence to the liquid crystal 
layer 103 as illumination light at a **** perpendicular. This illumination light is reflected by the dielectric 
mirror film 104 through the liquid crystal layer 103. Thus, according to the phenomenon mentioned above, 
since the diffraction effect is low, the light (P polarization component) in which 90 degrees became irregular 
and the polarization direction was reflected in the liquid crystal layer 1 03 among the illumination light 
reflected by the dielectric mirror film 104 is injected to a **** perpendicular from these hologram color 
filters lOlr, 101 g, and 101b, without hardly receiving a diffraction operation in the hologram color filters 
lOlr, 101 g, and 101b. Thus, incidence of the injected illumination light is carried out to the projector lens 
which is not illustrated, and it carries out image formation of the image on a screen with this projector lens. 
[0006] [2] The transparency mold polarization selectivity hologram optical element which consists of an 
anisotropy field and an isotropic field, and in recent years As shown in drawing 14 , the monomer which 
causes photopolymerization, and a liquid crystal molecule are mixed. Holographic macromolecule 
distribution liquid crystal which forms an interference fringe by holographic technique (it is called "H- 
PDLC" holographically-formed polymer dispersed liquid crystals and the following.) Research is also 
prosperous (reference paper: A.Ogiwara, Y.Kuratomi, T.Karawa, A.Kakimoto and S.Mizuguchi, Proc.SID 
XXX, 1124(1999)). 
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[0007] This is the technique derived from the optical induction phase separation "PDLC" discovered in mid- 
1980 (reference paper: Crawford G.P.and Zumer S., in Liquid Crystals in Complex Geometries, Ulor and 
Francis, London (1996)). 

[0008] Below, the production technique and the principle of operation are explained about this "H-PDLC. " 
First, the ingredient which mixed a liquid crystal molecule, a monomer (prepolymer), sensitizing dye, a 
reaction initiator, etc. is put between glass plates, and is closed. This is exposed to the interference fringe 
formed by laser light. Then, in the bright section of an interference fringe, a monomer starts and polymer- 
izes photopolymerization. For this reason, in the bright section and umbra of an interference fringe, 
concentration distribution of a monomer occurs and migration of the monomer to a bright section takes 
place from an umbra. As a result, periodic structure by phase separation called the bright section which was 
rich in polymer concentration, and an umbra with abundant liquid crystal molecules is made. As a next 
phase, it arranges so that a polymer phase and a liquid crystal molecule may cross at right angles. Although 
the mechanism of this phenomenon now is not solved, research of various relation is performed (C. for 
example, "C.Bowley, A.KFontecchio, and G.P.Crawford, Proc.SID XXX, 958" (1999)). 
[0009] Then, UV irradiation is performed and a fixing process is performed. The hologram optical element 
created as mentioned above has the refractive index of a polymer layer, and the almost equal ordinary index 
of a liquid crystal layer, and since the refractive index of a polymer layer differs from the extraordinary-ray 
refractive index of a liquid crystal layer, it functions as a polarization selectivity hologram optical element. 
[0010] [3] As are indicated by JP,1 1-271 536,A and it is shown in the transparency mold polarization 
selectivity hologram optical element pan which consists of two anisotropy fields at drawing 15 and drawing 
16 , there is a technique which constitutes a polarization selectivity hologram component by controlling 
photo-curing mold liquid crystal and non-polymerization nature liquid crystal, and constituting the direction 
of orientation of those liquid crystal. The main predominance of this technique over the above-mentioned 
laminating hologram to which the laminating of an isotropic ingredient and the anisotropy ingredient was 
carried out In case bearing of non-polymerization nature liquid crystal is switched by impression of electric 
field and the existence of diffraction is controlled to be shown in drawing 1 5 and drawing 16 , by setting up 
equally the ordinary index of photo-curing mold liquid crystal and non-polymerization nature liquid crystal, 
and an extraordinary-ray refractive index, respectively It is in the point that the diffraction efficiency in the 
condition of not producing diffraction can be theoretically suppressed to 0, irrespective of a beam-of-light 
incident angle and incidence polarization bearing. 

[001 1] In the condition of not producing diffraction, this is for not producing a refractive-index difference to 
the incident ray from what kind of bearing, in order that photo-curing mold liquid crystal and non- 
polymerization nature liquid crystal may make the bearing equal and may carry out orientation. 
[0012] 

[Problem(s) to be Solved by the Invention] The technical problem which it is going to solve has this 
invention as follows. 

[0013] [1] In the thick hologram component constituted with the isotropic usual ingredient shown in 
drawing 13 , there is a problem that a polarization separation property is low. the hologram component using 
[ this / on this hologram component and ] the anisotropy ingredient — differing — P and S — the interference 
fringe of the appearance by which the refractive index was modulated also for which polarization 
component is because it always exists. 

[0014] In this semantics, it can be said that this hologram component is essentially not a polarization 
selectivity hologram component but a polarization dependency hologram component. Moreover, although 
photopolymerization nature macromolecules, such as a photopolymer, are used as an ingredient of such 
[ usually ] a hologram component, in the case of this ingredient, it is difficult [ it ] to make refractive-index 
modulation factor deltan or more into 0.05. A refractive-index modulation factor is an important parameter 
which determines the diffraction efficiency of a hologram, and the one where this value is larger usually 
tends to secure big diffraction efficiency. 

[0015] [2] Moreover, as shown in drawing 14 , there are two next problems in "H-PDLC" which does not 
have a ****** orientation control means. 

[0016] First, the 1st trouble is a point with it difficult [ to enlarge whenever / order / of liquid crystal 
orientation / (order parameter) ]. It is a cause that the mechanism of the orientation of arranging this so that a 
polymer layer and a liquid crystal molecule may cross at right angles is not solved in this time, and in order 
to obtain whenever [ beyond this / order ], the thing for which the clear orientation means of a mechanism is 
provided, such as using for example, the orientation film, is needed. In addition, since the diffraction 
efficiency of the polarization light which has a certain polarization bearing becomes large and the diffraction 
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efficiency of the polarization light which has polarization bearing which intersects perpendicularly with this 
becomes small so that whenever [ order ] is large, PS polarization separation property improves. 
[0017] As the 2nd trouble is shown in drawing 17 , an isotropic field (field 1), In "H-PDLC" to which the 
laminating of the anisotropy field (field 2) where orientation of the optical axis was carried out to the **** 
perpendicular to the interface of an isotropic field and an anisotropy field to the light-receiving side of this 
polarization selectivity hologram optical element by **** parallel was carried out When whenever [ to this 
polarization selectivity hologram component / beam-of-light incident angle ] shifts from the optimal include 
angle, it is the point that an apparent refractive-index modulation factor (deltan) becomes small, and 
diffraction efficiency falls. That is, in "H-PDLC" shown in this drawing 17 , if a beam-of-light incident 
angle becomes large, the refractive index n2 of the appearance of the refractive-index anisotropy field 
containing the liquid crystal to the polarization (P polarization light in this case) which generates diffraction 
phenomena will become small gradually from ne. On the other hand, since the refractive index nl of a 
refractive-index isotropy field is eternal, refractive-index modulation factor deltan=|nl-n2| will become 
small. 

[0018] For example, when it is referred to as refractive-index nl=1.5 of a field 1, it is referred to as 
refractive-index no=l .5 of the direction which intersects perpendicularly with an optical axis about a field 2, 
and refractive-index ne=l .65 in alignment with an optical axis of a direction and it asks for the refractive 
index of each field at the time of carrying cut incidence at incident angle thetamcd=40 degree to a liquid 
crystal layer, the refractive index npl of P polarization in a field 1 is shown as follows. 
[0019] The refractive index np2 of nPl=no=1.5 and P polarization in a field 2 is shown as follows. 
[0020] nP2=(no2+sin [ cos2 [50] / ]2 [50]/ne2) =1.583 - deltan which is the difference of these results to 
these refractive indexes is 0.083. 

[0021] [3] In the polarization selectivity hologram optical element which was made to carry out the 
laminating of photoresist liquid crystal and the non-polymerization nature liquid crystal, and constituted the 
direction of orientation of non-polymerization nature liquid crystal controllable as shown in drawing 15 and 
drawing 16 The anisotropy field where orientation of the optical axis was carried out to the **** 
perpendicular to the interface of an isotropic field and an anisotropy field to the light-receiving side of this 
polarization selectivity hologram optical element by **** parallel as shown in drawing 1 8 (field 1), In "H- 
PDLC" to which the laminating of the anisotropy field (field 2) where orientation of the optical axis was 
carried out to the **** perpendicular to the light-receiving side of this polarization selectivity hologram 
optical element was carried out If a beam-of-light incident angle becomes large, the refractive index nl of 
the appearance of a field 1 to the polarization (P polarization light in this case) which generates diffraction 
phenomena will become small gradually from ne. On the other hand, as compared with the polarization 
selectivity hologram optical element it indicated refractive-index modulation factor deltan=|nl-n2| to be to 
drawing 17 from no since the refractive index n2 of the appearance of a field 2 became gradually large, it 
will decrease further. This means that the diffraction efficiency of the beam of light which carries out 
incidence has hardly secured, when the beam-of-light incident angle to this polarization selectivity hologram 
optical element becomes large. 

[0022] [ as shown in drawing 1 9 , when an optical axis is actually shown about a field 1 and a field 2 by the 
index ellipsoid which intersects perpendicularly mutually ] When are referred to as refractive-index no=1.5 
of the direction which intersects perpendicularly with an optical axis, and refractive-index ne=1.65 in 
alignment with an optical axis of a direction and it asks for the refractive index of each field at the time of 
carrying out incidence at incident angle thetamed=40 degree to a liquid crystal layer, the refractive index 
npl of P polarization in a field 1 is shown as follows. 

[0023] nPl=(no2+sin [ cos 2 [40] / ]2 [40]/ne2) =1.557 - the refractive index np2 of P polarization in a field 
2 is shown as follows again. 

[0024] nP2=(no2+sin [ cos2 [50] / ]2 [50]/ne2) =1.583 - these results show that deltan which is the 
difference of these refractive indexes is only 0.026. This value is a still smaller value as compared with the ' 
polarization selectivity hologram optical element shown in drawing 1 7 . 

[0025] in addition, as a configuration of each class which makes a polarization selectivity hologram optical 
element The anisotropy field where orientation of the optical axis was carried out to **** parallel also to the 
interface of an isotropic field and an anisotropy field to the light-receiving side of this polarization 
selectivity hologram optical element by **** parallel as shown in drawing 20 (field 1), As the anisotropy 
field (field 2) where orientation of the optical axis was carried out to the **** perpendicular to the light- 
receiving side of this polarization selectivity hologram optical element is shown in the configuration which 
carried out the laminating, and drawing 2 1 The anisotropy field where orientation of the optical axis was 
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carried out to the **** perpendicular to the interface of an isotropic field and an anisotropy field to the light- 
receiving side of this polarization selectivity hologram optical element by **** parallel (field 1), As the 
anisotropy field (field 2) where orientation of the optical axis was carried out to **** parallel also to the 
interface of an isotropic field and an anisotropy field to the light-receiving side of this polarization 
selectivity hologram optical element by **** parallel is shown in the configuration which carried out the 
laminating, and drawing 22 The configuration to which the laminating of an isotropic field (field 1) and the 
anisotropy field (field 2) where orientation of the optical axis was carried out to the **** perpendicular to 
the light-receiving side of this polarization selectivity hologram optical element was carried out can be 
considered. 

[0026] what both two fields, the field 1 shown in drawing 20 and drawing 21 and a field 2, consist of as an 
anisotropy field — setting — P and S — polarization selectivity is low in order to diffract also to which 
incidence polarization. In what is constituted by the isotropic field shown in drawing 22 , and the anisotropy 
field, when an incident angle is small, there is a problem that refractive-index modulation factor deltan 
becomes small. 

[0027] Then, this invention tends to offer the polarization selectivity hologram optical element made as 
[ acquire / a good polarization separation property ], when it is proposed in view of the above-mentioned 
actual condition and not only when the incident angle of incoming beams is small, but this incident angle 
becomes large, and il lends to offer the image display component and image display device which used this 
polarization selectivity hologram optical element. 
[0028] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the polarization 
selectivity hologram optical element concerning this invention The isotropic field which has refractive-index 
isotropy between two optical substrates, and the anisotropy field which has a refractive-index anisotropy are 
the polarization selectivity hologram optical elements of the transparency mold which the laminating was 
carried out in the direction met by turns at the principal plane of this optical substrate, and was constituted. 
The opticals axis of an anisotropy field are **** parallel to the light-receiving side of this polarization 
selectivity hologram optical element. And orientation is carried out to **** parallel to the interface of an 
isotropic field and an anisotropy field, and it is characterized by the difference of the ordinary index of this 
anisotropy field and the refractive index of an isotropic field being 0.01 or less. 

[0029] Moreover, the polarization selectivity hologram optical element of the transparency mold which the 
laminating of the isotropic field which has refractive-index isotropy between two optical substrates, and the 
anisotropy field which has a refractive-index anisotropy is carried out [ mold ] in the direction met by turns 
at the principal plane of this optical substrate, and the image display component concerning this invention is 
constituted [ mold ], and makes the illumination light by which incidence is carried out diffract, It has the 
reflective mold space light modulation element which modulates the polarization condition of the 
illumination light diffracted by this polarization selectivity hologram optical element, and is reflected. A 
polarization selectivity hologram optical element The opticals axis of an anisotropy field are **** parallel to 
the light-receiving side of this polarization selectivity hologram optical element. Arid orientation is carried 
out to **** parallel to the interface of an isotropic field and an anisotropy field. The illumination light has 
30-degree or more less than 90-degree incident angle to the normal of the illumination-light light-receiving 
side of this polarization selectivity hologram optical element, and while incidence is carried out, turning S 
polarization component of this illumination light to a reflective mold space light modulation element and 
mainly diffracting When the diffraction efficiency over P polarization component is 10% or less among the 
illumination light which this reflective mold space light modulation element became irregular, and carried 
out re-incidence, it is characterized by making this P polarization component penetrate 70% or more. 
[0030] And the light source to which the image display device concerning this invention emits the 
illumination light, The polarization selectivity hologram optical element of the transparency mold which the 
laminating of the isotropic field which has refractive-index isotropy between two optical substrates, and the 
anisotropy field which has a refractive-index anisotropy is carried out in the direction met by turns at the 
principal plane of this optical substrate, and it is constituted [ mold ] and makes the illumination light by 
which incidence is carried out diffract, The reflective mold space light modulation element which modulates 
the polarization condition of the illumination light diffracted by this polarization selectivity hologram 
optical element, and is reflected, It has the illumination-light study system which leads the illumination light 
to a polarization selectivity hologram optical element, and the incident light study system which projects on 
a screen the illumination light modulated by the reflective mold space light modulation element. An 
illumination-light study system Incidence of the illumination light emitted from the light source is carried 
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out to the normal of the illumination-light light-receiving side of a polarization selectivity hologram optical 
element in 30-degree or more less than 90-degree incident angle. A polarization selectivity hologram optical 
element The optical axis of an anisotropy field receives the light-receiving side of this polarization 
selectivity hologram optical element. By **** parallel And to the interface of this anisotropy field and an 
isotropic field, it is made with **** parallel and orientation is carried out. While turning S polarization 
component of the illumination light to a reflective mold space light modulation element and making it 
mainly diffract When the diffraction efficiency over P polarization component of the illumination light 
which this reflective mold space light modulation element became irregular, and carried out re-incidence is 
1 0% or less, it is characterized by making this P polarization component penetrate 70% or more. 
[003 1] Furthermore, the light source to which the image display device concerning this invention emits the 
illumination light, The polarization selectivity hologram optical element of the transparency mold which the 
laminating of the isotropic field which has refractive-index isotropy between two optical substrates, and the 
anisotropy field which has a refractive-index anisotropy is carried out in the direction met by turns at the 
principal plane of this optical substrate, and it is constituted [ mold ] and makes the illumination light by 
which incidence is carried out diffract, The reflective mold space light modulation element which modulates 
the polarization condition of the illumination light diffracted by the polarization selectivity hologram optical 
element, and is reflected, It has the illumination-light study system which leads the illumination light to a 
polarization selectivity hologram optical element, and the virtual-image observation optical system which 
leads the illumination light modulated by the reflective mold space light modulation element to an observer's 
pupil. An illumination-light study system Incidence of the illumination light emitted from the light source is 
carried out to the normal of the illumination-light light-receiving side of the above-mentioned polarization 
selectivity hologram optical element in 30-degree or more less than 90-degree incident angle. A polarization 
selectivity hologram optical element The optical axis of an anisotropy field receives the light-receiving side 
of this polarization selectivity hologram optical element. By **** parallel And while being made with **** 
parallel, carrying out orientation to the interface of this anisotropy field and the isotropic above-mentioned 
field, turning S polarization component of the illumination light to the above-mentioned reflective mold 
space light modulation element and making it mainly diffract When the diffraction efficiency over P 
polarization component of the illumination light which this reflective mold space light modulation element 
became irregular, and carried out re-incidence is 10% or less, it is characterized by making this P 
polarization component penetrate 70% or more. 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. 

[0033] [1] Explain the manufacture approach of the polarization selectivity hologram optical element 
concerning this invention with reference to drawing 1 and drawing 2 at the beginning of the gestalt [1]-(1) 
manufacture approach of operation of the polarization selectivity hologram optical element concerning this 
invention. 

[0034] First, the orientation film 7 which consists of polyimide, silicon oxide, etc. is formed on two glass 
substrates 8 and 9 by heat-treating by applying by technique, such as spin coat spreading and vacuum 
evaporationo. Then, rubbing processing is performed in the fixed direction to these orientation film 7 using a 
roller etc. Next, a sealing compound is applied to the circumference part except the one-side section of one 
glass substrate 8, and the bead spacer whose diameters are 4 micrometers thru/or about 10 micrometers is 
distributed on the principal plane section of the glass substrate 9 of another side. 
[0035] And an empty eel is built by making these glass substrates 8 and 9 rival as sense which it is the 
arrangement to which the direction of rubbing becomes opposite [ the sense ] in parallel, and the orientation 
film 7 of each glass substrates 8 and 9 counters mutually. 

[0036] And the liquefied ingredient 4 containing a refractive-index anisotropy ingredient, for example, a 
liquid crystal ingredient, a prepolymer, the charge of an admixture of coloring matter, etc. are poured in 
from the one-side section to which the sealing compound of this empty eel is not applied. The prepolymer is 
constituted by a photopolymerization nature monomer (photopolymerization nature polymeric materials), a 
thermal polymerization nature monomer (thermal polymerization nature polymeric materials), oligomer, the 
reaction initiator, etc. In order to produce this polarization selectivity hologram optical element using light 
laser, such as an Ar ion laser, to the light, it has absorption to the coloring matter in a liquefied ingredient, 
for example, a rose bengal etc. is used for it. Moreover, as a liquid crystal ingredient, the pneumatic liquid 
crystal for giant-molecule distribution liquid crystal is used. 

[0037] After injecting a liquefied ingredient into an empty eel, the front panel of exposure is completed by 
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closing an inlet with encapsulant. 

[0038] Then, the bright line spectrum 3 of an Ar ion laser, for example, the interference fringe using 488nm, 
is exposed on the front panel of exposure. At this time, both the body light 1 and reference beams 2 from an 
Ar ion laser that generate an interference fringe are the parallel flux of lights, therefore the interference 
fringe 3 generated by these will become linear. In addition, in drawing 2 , the polygonal line shows the 
condition of the light and darkness of an interference fringe. 

[0039] In this exposure, it is important that the direction of rubbing of the orientation film 7 arranges so that 
it may be in agreement with the direction of the interference fringe generated. This is for making the optical 
axis of a liquid crystal molecule parallel to an interference fringe. Moreover, the midst which is exposing the 
interference fringe controls the temperature of the liquefied ingredient in the front panel of exposure in 20- 
degreeC thru/or the 70-degree about C range to **** regularity at the temperature of the front panel of 
exposure, and twist accuracy. Furthermore, in order to perform more powerful orientation regulation to the 
liquid crystal ingredient which is inherent in the liquefied ingredient 4, it is good during exposure also as 
performing the seal of approval of external electric field, the seal of approval of .an external magnetic field, 
or an optical exposure. 

[0040] In this exposure process, a monomer polymer-izes according to photopolymerization with the photon 
energy of an interference fringe by the bright section of an interference fringe. Thereby, the polymer layer 5 
which mainly photopolymcrizcd the bright section of an interference fringe is constituted. On the other 
hand, in the umbra of an interference fringe, since a monomer is consumed for the polymer formation in a 
bright section, the layer 6 containing many liquid crystal is formed as a result. This process is called optical 
induction phase separation. Orientation of the liquid crystal molecule gathering in the umbra of an 
interference fringe is carried out by the orientation film and the orientation restraining force according to an 
external control means in addition to this considering an optical axis as parallel to a linear interference 
fringe. 

[0041] After this exposure process, immobilization or in order to destroy, ultraviolet rays are irradiated to a 
residual monomer or coloring matter. This is called a fixing process. It has this fixing process and the 
production process of a polarization selectivity hologram component is completed. 
[0042] [1] The principle of operation of the polarization selectivity hologram optical element of the 
transparency mold produced by the above-mentioned manufacture approach is explained with reference to 
drawing 3 below -(2) principle of operation. This polarization selectivity hologram optical element consists 
of glass substrates 8 and 9, orientation film 7 and 7, and a hologram layer 4 as mentioned above. 
Furthermore, the hologram layer 4 is in the condition that the anisotropy field 6 and the isotropic field 5 
carried out the laminating in the direction which meets the principal plane section of the glass substrates 8 
and 9 by turns. 

[0043] To this polarization selectivity hologram optical element, as shown in drawing 3 , the case where P 
polarization light 1 and S polarization light 2 shine incident angle thetain ** ON is considered. This incident 
angle thetain is [ both ] an include angle within the field where incident light and the diffracted light exist. 
[0044] Since the opticals axis of the liquid crystal molecule in the anisotropy field 6 are **** parallel (they 
are **** parallel to an interference fringe) to the interface of**** parallel, and the isotropic field 5 and the 
anisotropy field 6 to the light-receiving side of this polarization selectivity hologram optical element, the 
refractive index of the anisotropy field 6 to P polarization light 1 which carried out incidence does not 
depend on incident angle thetain, but always turns into the ordinary index no of the anisotropy field 6. On 
the other hand, the refractive index of the isotropic field 5 always serves as nPoly. Here, no and nPol are 
equal (no=nPoly) or it becomes possible by designing that the difference of no and nPol is 0.01 or less to 
lose the diffraction to P polarization light 1 which carries out incidence. 

[0045] Moreover, about the refractive index of the anisotropy field 6 to S polarization light 2 which carried 
out incidence, since the opticals axis of the liquid crystal molecule in the anisotropy field 6 are **** parallel 
to the interface of **** parallel, and the isotropic field 5 and the anisotropy field 6 to the light-receiving side 
of this polarization selectivity hologram optical element, it does not depend on incident angle thetain, but 
always becomes the extraordinary-ray refractive index ne of the anisotropy field 6. On the other hand, the 
refractive index of the isotropic field 5 always serves as npoly. Here, ne and nPol are equal (it begins, when 
the liquid crystal ingredient which has a negative index ellipsoid used as ne<no is usually used for this, 
ne=nPoly and, and it becomes possible.), or it becomes possible by designing that the difference of no and 
nPol is 0.01 or less to lose the diffraction to S polarization light 2 which carries out incidence. 
[0046] Here, refractive-index modulation factor deltan of this polarization selectivity hologram optical 
element to S polarization light 2 which will carry out incidence supposing no and nPol are equal always 
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becomes the value shown below as mentioned above. 

[0047] Supposing deltan=|ne-no|, and ne and nPol are equal, refractive-index modulation factor deltan of 
this polarization selectivity hologram optical element to P polarization light 1 which carries out incidence 
will always become the value shown below. 

[0048] In the polarization selectivity hologram optical element concerning deltan=|ne-no| this invention As 
shown in drawing 4 , the refractive index to S polarization light of the isotropic field 5 (field 1) is set to nSl. 
When this is set to 1 .5 [ equal to no ], the refractive index to S polarization light of the anisotropy field 6 
(field 2) is set to nS2 and this is set to 1 .65 [ equal to ne ], as follows, refractive-index modulation factor 
deltan to S polarization does not depend on incident angle thetain, but is always set to 0.15. 
[0049] Since the order parameter of the liquid crystal which nSl=no=1.5nS2=ne=1.65deltan=|1.65- 
1 .5|=0. 1 5, however separating into a liquid crystal phase and a macromolecule phase completely do not 
have, and is contained in a liquid crystal phase by optical induction phase separation as mentioned above is 
not 1, either, it is very difficult to realize the value (0.15) of this idealized deltan. 
[0050] [2] The image display component of the reflective mold concerning gestalt this invention of 
operation of the image display component concerning this invention can constitute macromolecule 
distribution liquid crystal (henceforth "PDLC"), using the liquid crystal panel made from as a polarization 
selectivity hologram optical element, as shown in drawing 5 . 

[0051] In addition, the manufacture approach of this polarization selectivity hologram optical element and 
the principle of operation are the same as that of what was explained with the gestalt of operation of the 
polarization selectivity hologram optical element concerning this invention mentioned above. In this image 
display component, all the various things of the polarization selectivity hologram optical element concerning 
this invention mentioned above can be used. 

[0052] This image display component is optically stuck to the reflective mold TN liquid crystal panel 1 1 
which is a reflective mold space light modulation element by the polarization selectivity hologram optical 
element 10 in an interface 12, and is constituted. 

[0053] The laminated structure of the isotropic field 5 of the polarization selectivity hologram optical 
element 10 and the anisotropy field 6 in the gestalt of this operation is manufactured by the interference 
fringe by the exposure of a reference beam 14 which carries out incidence by the body light 1 3 and incident 
angle thetain-air which carry out incidence at 0 degree of incident angles as shown in drawing 5 . 
[0054] Here, angle-of-inclination thetaint of the interference fringe in this polarization selectivity hologram 
optical element 10 is calculated. As an assumption, in ngla and the average refractive index of 4 (liquid 
crystal layer), since it is easy, if the refractive index of the glass substrate 8 is similarly set to ngla, the 
following relation will be materialized [ refractive index ]. 
[0055] 

ngla-sin[thetain-med]=sin[thetain-air] 

However, thetain-med is an incident angle in the inside of a medium, ngla is 1 .5, and supposing thetain-air is 
60 degrees, thetain-med will become 35.3 degrees from this formula. From this, angle-of-inclination thetaint 
of an interference fringe is calculated as follows. 

[0056] The principle of operation of theta int=theta in-med / 2= 17.7 degrees, next this image display 
component is explained. Here, the playback light 14 containing both P polarization component and S 
polarization component considers the case where incidence is carried out from the glass substrate 8 of the 
polarization selectivity hologram optical element 1 0 by incident angle thetain-air. 

[0057] Here, playback light is refracted in the plane of incidence of the glass substrate 8, then carries out 
incidence to the hologram layer 4 in incident angle thetain-med. at this time, as mentioned above, S 
polarization light diffracts in this polarization selectivity hologram optical element 10 — having — the 
reflective mold TN liquid crystal panel 1 1 — receiving — ****-- incidence is carried out as perpendicular 
incident light 15. 

[0058] This reflective mold TN liquid crystal panel 1 1 has the glass substrate 16 of a pair, and structure 
whose TN liquid crystal layer 18 was pinched among 17. The interface of the field of one side of TN liquid 
crystal layer 1 8 and the glass substrate 17 is the aluminum reflector 1 9. In this reflective mold TN liquid 
crystal panel 11, the glass substrate 16 and TN liquid crystal layer 1 8 by the side of the polarization 
selectivity hologram optical element 10 are penetrated, and it is reflected in the aluminum reflector 19, it 
becomes irregular by penetrating TN liquid crystal layer 1 8 again, and re-incidence of the incident light 1 5 
is carried out to the hologram layer 4 of the polarization selectivity hologram optical element 10. 
[0059] Thus, the reflected light by the reflective mold TN liquid crystal panel 1 1 which carried out re- 
incidence to the hologram layer 4 of the polarization selectivity hologram optical element 10 injects the 
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incident light way of the playback light 14 perpendicularly from the polarization selectivity hologram 
optical element 10 as a injection light 21 as a injection light 20 by diffracting S polarization component in 
the hologram layer 4 again, without return and P polarization component being diffracted by hard flow in 
the hologram layer 4. 

[0060] On the other hand, incidence of the P polarization component of the playback light 14 is carried out 
to the reflective mold TN liquid crystal panel 1 1 in incident angle thetain-med as it is, without diffracting in 
the hologram layer 4 of the polarization selectivity hologram optical element 10. Although this P 
polarization component receives the modulation of a polarization condition by passing TN liquid crystal 
layer 1 8 of the reflective mold TN liquid crystal panel 1 1 The reflected light 22 reflected in the aluminum 
reflector 19 Since it is a hologram with the thick hologram layer 4 of the polarization selectivity hologram 
optical element 10, it does not agree on diffraction conditions. Of course, P polarization component 
penetrates this polarization selectivity hologram optical element 10, without also almost diffracting S 
polarization component in the hologram layer 4 of the polarization selectivity hologram optical element 10. 
[0061] In addition, even if a part of S polarization component modulated with the reflective mold TN liquid 
crystal panel 1 1 of the P polarization components of the playback light 14 is diffracted in the hologram layer 

4 of the polarization selectivity hologram optical element 10 or [ making the injection direction of this 
diffracted light into the injection direction of the injection light 21 (P polarization component modulated 
with the reflective mold Tin liquid crystal panel 1 1 of the S polarization components of the playback light 
14) injected by the **** perpendicular from the polarization selectivity hologram optical element 10, and a 
fully different direction ] — or These diffracted lights and the injection light 21 are separable good by 
installing the polarizing plate which makes the polarization component which this injection light 21 mainly 
has penetrate alternatively into the optical path of this injection light 21 . 

[0062] Here, a thick hologram is explained. Generally as a definition of a thick hologram, the Q value 
shown below considers as ten or more things in many cases. In addition, as a reference document which 
explains this Q value in full detail, there are the Junpei work in a crossing, "holography" (Shokabo 
Publishing), etc. 

[0063] Q=2pilambdat/(nlambdalambda) 

Here, lambda is [ the thickness of a hologram layer, n, the average refractive index of a hologram layer, and 
lambda of playback wavelength and t ] the pitches of an interference fringe. Moreover, the pitch lambda of 
an interference fringe is shown as follows. 
[0064] 

lambda=lambdac/|2sin[(thetas-thetar) /2]| — here, lambdac is [ the incident angle of body light and thetar of 
manufacture wavelength and thetas ] the incident angles of a reference beam. 

[0065] From these formulas, in lambdac0.55 micrometers and thetas, when 0.55 micrometers and t are set to 

5 micrometers and n is set to 1 .5, the pitch lambda of an interference fringe is set to 0.55 micrometers, Q is 
set to 38. 1 , and it is [ r / 60 degrees and / theta/ lambda / 0 degree and ] applied to the definition of a thick 
hologram. 

[0066] Although a thick hologram has high diffraction efficiency, if the conditions of playback light 
separate, it has the property that diffraction efficiency falls rapidly, from conditions, such as an incident 
angle of the operating wavelength at the time of manufacture, body light, and a reference beam. That is, in a 
certain playback wavelength, when the incident angle of playback light separates greatly from the incident 
angle from which diffraction efficiency serves as a peak, it will be said that the diffraction effect is not 
expressed. Therefore, as mentioned above, the reflected reflected light 22 by the aluminum reflector 1 9 of 
the reflective mold TN liquid crystal panel 1 1 of P polarization component of the playback light 14 is hard 
to be diffracted in the hologram layer 4 of the polarization selectivity hologram optical element 1 0, even if it 
becomes irregular in this reflective mold TN liquid crystal panel 1 1 even if and has S polarization 
component. 

[0067] Moreover, in the polarization selectivity hologram optical element 10 concerning this invention, 
bend angle |theta s-theta r| is set as 30 degrees or more that the pitch lambda of an interference fringe should 
be made small for the purpose of acquiring high diffraction efficiency. However, if a vent angle is too large 
like 80 degrees or more, the range will become small whenever [ wavelength band / which generates the 
diffraction effect / and incident angle ], and efficiency for light utilization will fall. 
[0068] Here, playback light incident angle thetain-air to the polarization selectivity hologram optical 
element 10 and incident angle thetain-med to the hologram layer 4 of this polarization selectivity hologram 
optical element 10 are considered. Both relation is the relation shown below as mentioned above. 
[0069] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/31/2006 



JP,2002-221621,A [DETAILED DESCRIPTION] 



Page 9 of 13 



ngla-sin[thetain-med]=sin[thetain-air] 

Here, if its attention is paid to both rate of change, when 10 degree of playback light incident angle thetain- 
air will change from 55 degrees to 65 degrees, for example, using the refractive index ngla of the glass 
substrate 8 as 1.5, incident angle thetain-med to the hologram layer 4 remains in change (33.1 to 37.2 
degrees, and 4.1 degrees). When 10 degree of playback light incident angle thetain-air change from 65 
degrees to 75 degrees, incident angle thetain-med to the hologram layer 4 serves as change (37.2 to 40.1 
degrees, and 2.9 degrees). This is exactly moving the large place of the rate of change of a sign function to 
the small place of rate of change by applying a certain scale factor (in this case, inverse number of the 
refractive index ngla of the glass substrate 8). This means that homogeneous degradation depending on the 
playback light incident angle of the diffraction efficiency of the polarization selectivity hologram optical 
element 1 0 and decline in diffraction efficiency are reduced as mentioned above. 

[0070] Moreover, the rate of change to playback light incident angle thetain-air of incident angle thetain- 
med to such a hologram layer 4 becomes so small that the refractive index ngla of the glass substrate 8 is 
large. For example, when the refractive index ngla of the glass substrate 8 is 1.73 and playback light 
incident angle thetain-air changes from 55 degrees to 65 degrees, incident angle thetain-med to the hologram 
layer 4 remains in change (28.3 to 31.6 degrees, and 3.3 degrees). 

[0071] However, if playback light incident angle thetain-air to the polarization selectivity hologram optical 
element 10 becomes too much large like 75 degrees or more, for example, the surface reflection factor in the 
plane of incidence of the glass substrate substrate 88 will become large, and it will become difficult to stop 
this small with an antireflection film etc. 

[0072] So, when playback light incident angle thetain-air to the polarization selectivity hologram optical 
element 10 exceeds 75 degrees, as shown in drawing 6 , it is effective to use the coupling prism 23. This 
coupling prism 23 is formed with the same ingredient as the substrate 8 by the side of playback light 
incidence, and on the plane of incidence of the playback light 14 of the polarization selectivity hologram 
optical element 10, it is joined to this plane of incidence, and it is arranged. This coupling prism 23 has the 
playback light plane of incidence which inclined to the plane of incidence of the playback light 14 of the 
polarization selectivity hologram optical element 1 0. 

[0073] Thus, when the coupling prism 23 is used, playback light incident angle thetain-air to the polarization 
selectivity hologram optical element 10 becomes equal to playback light incident angle thetain-med to the 
hologram layer 4. Therefore, when hologram layer 4 the very thing does not have tolerance large enough 
about whenever [ incident angle / of playback light ], efficiency for light utilization will fall. 
[0074] Then, in the image display component of the reflective mold concerning this invention, in using the 
coupling prism 23, it has specified the incident angle to the polarization selectivity hologram optical element 
10 from which a bend angle becomes 30 degrees or more in the conditions of making the reflective mold 
space light modulation element 1 1 carry out incidence of the diffracted light in the hologram layer 4 of the 
polarization selectivity hologram optical element 10 to a **** perpendicular, i.e., 30 degrees, as the 
minimum incident angle to this polarization selectivity hologram optical element 10. 

[0075] moreover, in order to maintain high diffraction efficiency to the playback light of high bandwidth As 
shown in drawing 7 , by carrying out the laminating of two or more polarization selectivity hologram optical 
elements lOr, lOg, and 10b Divide the wavelength band of the playback light 14 into plurality, and it is 
made to diffract in one polarization selectivity hologram optical element which corresponds about each 
band, and considers as the illumination light which carries out incidence at a **** perpendicular and which 
is illuminated about each wavelength band at the reflective mold space light modulation element 1 1 . 
[0076] In the gestalt of operation shown here, although the polarization selectivity hologram optical element 
is three layers, in this image display component, it is good also considering a polarization selectivity 
hologram optical element as four or more layers, and good also as two-layer. 

[0077] Moreover, also when the range is large, in order to maintain high diffraction efficiency whenever 
[ incident angle / of the playback light 14 ], the laminating of two or more polarization selectivity hologram 
optical elements from which the acceptance range of whenever [ incident angle / of playback light ] differs 
is carried out, and it is good in each polarization selectivity hologram optical element to make it make it 
diffract about the playback light of the range whenever [ corresponding to each / incident angle ]. 
[0078] Furthermore, an image display component with the large and target wavelength band and the large 
acceptance include angle which is whenever [ playback light incident angle ] is realizable by carrying out 
the laminating of the polarization selectivity hologram optical element from which both a diffracted- wave 
length band and the acceptance range of whenever [ playback light incident angle ] differ mutually, or 
making it superimpose by multiplex exposure. 
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[0079] [3] In the image display device concerning the gestalt and this invention of operation of the image 
display device (projection mold) concerning this invention, all the various things of the image display 
component concerning this invention mentioned above can be used. As an image display device concerning 
this invention, as shown in drawing 8 , it can constitute as an image display device of the color projection 
mold which has the reflective mold TN perpendicular orientation liquid crystal panel of three sheets as a 
reflective mold space light modulation element. 

[0080] In this image display device, incidence of the illumination light emitted from the source 24 of the 
illumination light is carried out to the illumination-light study system 25. This illumination-light study 
system 25 has functions, such as amendment of the flux of light cross-section configuration of the 
illumination light, strong equalization, and angle-of-divergence control. Moreover, this illumination-light 
study system 25 has the polarization conversion means 26, and by rotating 90 degrees of polarization 
bearings of P polarization component of the illumination light, the incident light to the polarization 
selectivity hologram optical element mentioned later changes it into S polarization light, and is raising 
efficiency for light utilization so that it may become for example, S polarization light. 
[0081] Through the polarizing plate 27 which makes S polarization light penetrate alternatively, the flux of 
light which passed the illumination-light study system 25 can bend an optical path in a mirror 28, and it 
carries out incidence to the polarization selectivity hologram optical element 10. This polarization selectivity 
hologram optical element 10 is constituted by five hologram layers from which the wavelength hand of the 
target playback light and the acceptance range of whenever [ incident angle / of playback light ] differ 
mutually. In this polarization selectivity hologram optical element 10, S polarization component light of the 
playback light is diffracted so that it may inject from this polarization selectivity hologram optical element 
10 to a**** perpendicular, and it carries out incidence to the dichroic prism block 29. 
[0082] In this dichroic prism block 29, when blue component light is reflected by blue glow reflective thin 
film 29b and green component light is reflected by 29g of green light reflective thin films, the spectrum of 
the S polarization component light of the playback light which carried out incidence is carried out to each 
color of R(red) G(green) B (blue). 

[0083] Incidence of each color component light by which the spectrum was carried out in the dichroic prism 
block 29 is carried out to a **** perpendicular to the reflective mold space light modulation elements 1 lr, 
1 lg, and lib corresponding to each color, respectively, and in these reflective mold space light modulation 
elements 1 lr, 1 lg, and 1 lb, for every color component light, it has a polarization condition modulated and is 
reflected for every pixel again. 

[0084] Incidence of each color component light modulated in each reflective mold space light modulation 
elements 1 lr, 1 lg, and 1 lb is again carried out to the cross dichroic prism block 29, it is re-compounded, 
and carries out incidence to the polarization selectivity hologram optical element 10. At this time, P 
polarization component light is penetrated without diffracting, and S polarization component light is 
diffracted and returns to the illumination-light study system 25 side. P polarization component light 
penetrated without diffracting in the polarization selectivity hologram optical element 10 carries out 
incidence of the P polarization light to the incident light study system 3 1 through the polarizing plate 30 
made to penetrate alternatively. Image formation of this incident light study system 31 is carried out as an 
image on the screen which does not illustrate the flux of light by which incidence was carried out. The 
image by which image formation is carried out on a screen is an image formed of the modulation for every 
pixel in each reflective mold space light modulation elements 1 lr, 1 lg, and 1 lb. 

[0085] The illumination-light study system 25 carries out incidence of the illumination light emitted from 
the source 24 of the illumination light through a mirror 28 to the normal of the illumination-light light- 
receiving side of the polarization selectivity hologram optical element 10 in 30-degree or more less than 90- 
degree incident angle. And the polarization selectivity hologram optical element 10 makes this P 
polarization component penetrate 70% or more, when the diffraction efficiency over P polarization 
component of the illumination light which these reflective mold space light modulation elements 1 lr, 1 lg, 
and 1 lb became irregular, and carried out re-incidence is 10% or less while making the reflective mold 
space light modulation elements 1 lr, 1 lg, and 1 lb turn and diffract S polarization component of the 
illumination light by having an above-mentioned configuration. This is the same also in the gestalt of each 
operation described below. 

[0086] In addition, the illumination-light study system 25 is good also as having the polarization selectivity 
hologram optical element 10 and the polarization selectivity hologram optical element for amendment which 
has the bend angle of an opposite sign. This is the same also in the gestalt of each operation described 
below. 

http ://www4 . ipdl .ncipi . go . jp/cgi-bin/tran_web_cgi_ej j e 3/31 /2006 



JP,2002-221621,A [DETAILED DESCRIPTION] 



Page 11 of 13 



[0087] Moreover, the image display device concerning this invention can also be constituted using a 
transparency mold liquid crystal space light modulation element, as shown in drawing 9 . In this image 
display device, incidence of the flux of light injected from the source 24 of a lamp light is carried out to the 
illumination-light study system 25 which has functions, such as amendment of a flux of light cross-section 
configuration, strong equalization, and angle-of-divergence control. The P-S polarization converter 26 
which has the function to arrange with polarization of P polarization or S polarization either the flux of light 
in the condition of not polarizing, at 50% or more of effectiveness is contained in this illumination-light 
study system 25. In the case of the gestalt of this operation, the flux of light which passed the illumination- 
light study system 25 is changed so that it may become S polarization to the polarization condition 10, i.e., 
the polarization selectivity hologram optical element of a polarization separation component which carries 
out incidence continuously, that an electric vector vibrates in the direction perpendicular to space in drawing 
9. 

[0088] By the polarization selectivity hologram optical element 10, that S polarization component goes 
straight on, without diffracting, and the flux of light which injected the illumination-light study system 25 is 
injected from a total reflection prism 40 in the 3rd optical surface 42, after carrying out incidence and 
changing 90-degree travelling direction into a total reflection prism 40 from the 1st optical surface in the 
2nd optical surface (total reflection side) 41 of this total reflection prism 40. The polarization selectivity 
hologram optical element 10 is stuck optically in the 1st optical surface of a total reflection prism 40. 
[0089] P polarization light which remained without being changed by the P-S polarization converter 26 is 
diffracted in the direction of arrow-head A in drawing 9 by the polarization selectivity hologram optical 
element 10, and is injected from a total reflection prism 40 in the 2nd optical surface (total reflection side) 
41. For this reason, as for the illumination light injected from a polarization separation component, that most 
serves as S polarization light. Through a condensing lens 43, 90 degrees of travelling directions of green 
light and red light are bent, then, as for this illumination light, only green light is reflected by the dichroic 
mirror 44 of green and a red light reflex with the dichroic mirror 45 of green light reflection. 
[0090] Thus, the illumination light is divided into blue (B) and each green (G) and red (R) colored light. 
Incidence of the blue (B) colored light is carried out to the transparency mold liquid crystal space light 
modulation element (for blue) 55 through a condensing lens 52, a mirror 53, and a condensing lens 54. 
Incidence of the green (G) colored light is carried out to the transparency mold liquid crystal space light 
modulation element (for green) 57 through a condensing lens 56. Incidence of the red (R) colored light is 
carried out to the transparency mold liquid crystal space light modulation element (for red) 5 1 through a 
condensing lens 46, a mirror 47, a condensing lens 48, a mirror 49, and a condensing lens 50. 
[0091] Color composition is carried out in the cross dichroic prism 58, and the illumination light which 
penetrated each transparency mold liquid crystal space light modulation elements 55, 57, and 51 is projected 
on the screen which is not illustrated by the incident light study system 31. 

[0092] In this image display device, since the incident light to each transparency mold liquid crystal space 
light modulation elements 55, 57, and 51 is already detected by S polarization light with the polarization 
separation component and it does not almost have absorption with the polarizing plate by the side of the 
incidence of the transparency mold liquid crystal space light modulation elements 55, 57, and 51, when it 
enables it to project a bright image using the high power light source, it can realize the image and 
dependability of high contrast. 

[0093] Furthermore, the image display device concerning this invention can also be constituted as an image 
display device of a color projection mold, using one reflective mold FLC panel 1 1 as a reflective mold space 
light modulation element, as shown in drawing 1010 . 

[0094] In this image display device, incidence of the illumination light emitted from the source 24 of the 
illumination light is carried out to the illumination-light study system 25 which has functions, such as 
amendment of a flux of light cross-section configuration, strong equalization, and angle-of-divergence 
control. This illumination-light study system 25 is equipped with the polarization conversion means which is 
not illustrated. Moreover, in the illumination-light study system 25, the color wheel 59 used as a time 
amount sequential wavelength band change means is formed. This color wheel 59 carries out time sharing of 
the white light emitted from the source 24 of the illumination light to the spectrum component of red light, 
green light, and blue glow, it is the veneer of the reflective mold FLC panel 1 1 by this, and the color display 
by the field sequential color technique of it becomes possible. 

[0095] Incidence of the illumination light is carried out to the polarization selectivity hologram optical 
element 10 through a mirror 28. Many are diffracted, S polarization component of this illumination light can 
change the travelling direction of light, and without diffracting, P polarization light goes straight on and is 
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penetrated. Therefore, in the 2nd optical surface 41 of 3 angle prism 40 which was made to stick the 1st 
optical surface to this polarization selectivity hologram optical element 10, and was arranged, total reflection 
of the S polarization component which is the non-diffracted light (zero-order light) is carried out, and it is 
injected from the 3rd optical surface (injection side), and does not carry out incidence to the reflective mold 
FLC panel 11. 

[0096] On the other hand, after injecting S polarization light which is the diffracted light in the polarization 
selectivity hologram optical element 10 from the 2nd optical surface 41 of 3 angle prism 40, incidence of it 
is carried out to the reflective mold FLC panel 1 1 through the prism 60 for amendment. Incidence of the 
illumination light which had the polarization direction modulated according to a display image in this 
reflective mold FLC panel 1 1 is again carried out to the polarization selectivity hologram optical element 10 
through the prism 60 for amendment, and 3 angle prism 40. Here, many of S polarization components are 
diffracted, it is returned in the direction of incidence of the illumination light, and without diffracting, P 
polarization light goes straight on and is penetrated. Here, in the light which goes straight on, without 
diffracting in the polarization selectivity hologram optical element 1 0, since S polarization is also included, 
S polarization component is penetrated alternatively, namely, the polarizing plate 61 which intercepts P 
polarization component is prepared and detected. The beam of light which penetrated this polarizing plate 
61 carries out image formation of the expansion image of the reflective mold FLC panel 1 1 on a screen 52 
by the incident light study system 3 1 . 

[0097] In addition, the reflective mold space light modulation element 1 1 has the rectangular screen 
(polarization modulation field), and it is arranged so that the longitudinal direction a may be in agreement 
with the direction of an incident angle of the illumination light. This is for lessening the decrement of this 
effective width as much as possible, and enlarging efficiency for light utilization, in order that the effective 
width of the incidence illumination light may decrease, when the illumination light which carries out 
incidence to the level orientation polarization selectivity hologram optical element 1 0 carries out oblique 
incidence. 

[0098] Moreover, since it is the same, the longitudinal direction of the light-emitting part of the source 24 of 
the illumination light is made at right angles to space in drawing 10 . Since a diffusion angle cannot become 
large easily when the one where a light-emitting part is smaller extracts the diameter of the flux of light, 
when carrying out incidence of the illumination light aslant from the invariant of the Lagrange-helmholtz to 
a space light modulation element like this invention, this is because it becomes effective, in order that taking 
the short die length of a light-emitting part may gather efficiency for light utilization in the direction which 
is in agreement in the direction of incidence. 

[0099] Furthermore, the polarizing plate 61 is arranged with the angle of inclination opposite to these, in 
order to amend the aberration of the modulation light which astigmatism generated by having penetrated the 
polarization selectivity hologram optical element 10, the prism 60 for amendment, and 3 angle prism 40. 
Thereby, the astigmatism of modulation light can be canceled and clear image display can be performed. 
[0100] [4] The image display device concerning the gestalt and this invention of operation of the image 
display device (virtual-image mold) concerning this invention can be constituted using virtual-image image 
formation optical system while using the reflective mold FLC panel 32 as a reflective mold space light 
modulation element, as shown in drawing 1 1 . 

[0101] In this image display device, the illumination light emitted from the light emitting diode light source 
33 with a lens which emits light to sequential independence in three colors of red light, green light, and blue 
glow penetrates the polarizing plate 34 which makes P polarization component penetrate alternatively, and it 
carries out incidence to the polarization selectivity hologram optical element 10. This incident light is 
diffracted in the polarization selectivity hologram optical element 10, and carries out incidence to the 
reflective mold FLC panel 32 at a **** perpendicular. 

[0102] It is reflected in the aluminum reflector 19 of the reflective mold FLC panel 32, and incidence of the 
illumination light which had the phase modulated by the reflective mold FLC panel 32 is again carried out to 
the polarization selectivity hologram optical element 10. Although P polarization component is again 
diffracted by the polarization selectivity hologram optical element 10 and it goes in the direction of the light 
emitting diode light source 33 at this time, S polarization component is penetrated as it is, without the 
polarization selectivity hologram optical element 1 0 diffracting. After S polarization light which penetrated 
the polarization selectivity hologram optical element 10 is detected with the polarizing plate 35 which 
makes S polarization component penetrate alternatively, incidence of it is carried out to the free sculptured 
surface prism 36 which constitutes virtual-image observation optical system from the free sculptured surface 
refracting interface 37. 
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[0103] In the 1st optical surface 38, total reflection of the light which carried out incidence into the free 
sculptured surface prism 36 is carried out, and subsequently, after being reflected in the 2nd free sculptured 
surface reflector 39, it penetrates the 1st optical surface 38 and is led to an observer's observation field 40. In 
order to enlarge the observation field 40 at this time, the interference fringe which starts a diffusion to P 
polarization component which arranges a diffusion plate between the light emitting diode light source 33 
and a polarizing plate 34, or carries out incidence to this polarization selectivity hologram optical element 
10 in the polarization selectivity hologram optical element 10 at the time of diffraction may be recorded 
beforehand. 
[0104] 

[Effect of the Invention] As mentioned above, as compared with the refractive-index modulation mold 
polarization selectivity hologram component of the structure where the laminating of the isotropic field 
where it is the polarization selectivity hologram component of the refractive-index modulation mold which 
has the structure where the laminating of an isotropic optical field and the anisotropy field was carried out 
by turns, and the conventional refractive indexes differ was carried out by turns, polarization separability 
ability of the polarization selectivity hologram optical element concerning this invention is improving. 
[0105] Moreover, it sets to the polarization selectivity hologram optical element concerning this invention. 
The optical axis of an anisotropy field to the plane of incidence of playback light by being **** parallel and 
carrying out orientation to **** parallel to the interface of an isotropic field and an anisotropy field It 
compares with the refractive-index modulation mold polarization selectivity hologram component of the 
structure where the laminating of the isotropic field which does not have the refractive-index modulation 
mold polarization selectivity hologram component and the positive orientation regulation means of structure 
which the laminating of the conventional anisotropy field was carried out by turns, and the anisotropy field 
was carried out by turns. Decline in diffraction efficiency depending on the incident angle of playback light 
is controlled. 

[0106] Moreover, in the polarization selectivity hologram optical element concerning this invention, the 
polarization separation property and diffraction efficiency in a polarization selectivity hologram optical 
element are improved by controlling the orientation of this liquid crystal ingredient, using a liquid crystal 
ingredient as an anisotropic substance which exists in an anisotropy field. 

[0107] Furthermore, in the polarization selectivity hologram optical element concerning this invention, 
dependability can be raised by stiffening this, using photo-curing mold liquid crystal as a liquid crystal 
ingredient, where orientation regulation is carried out. 

[0108] And since a polarization beam splitter does not need to be used for the image display component and 
image display device concerning this invention as a lighting means of a reflective mold space light 
modulation element by being constituted using the image display component concerning above-mentioned 
this invention, it can constitute small and lightweight and problems, such as contrast of efficiency for light 
utilization and a display image and a manufacturing cost, are solved. 

[0109] That is, this invention can offer the polarization selectivity hologram optical element made as 

[ acquire / a good polarization separation property ], not only when the incident angle of incoming beams is 

small, but when this incident angle becomes large. 

[0110] Moreover, by using the polarization selectivity hologram optical element concerning above- 
mentioned this invention, this invention can be constituted small and lightweight, and its efficiency for light 
utilization is high, and its contrast of a display image is high, it is reliable, and can offer the image display 
component and image display device with which the manufacturing cost was held down. 

[Translation done.] 
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almost parallel to the interface between the isotropic regions 5 and the 
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^ CfUtfU^-) , flMfeX, RJ8HHM 

Sfrtrs. eft*, w- •f-jticfcD^LfcT^ic 

)tfi-g-^PJ«l&LT5KUv-{b-rSo cere*. =R£fS© 

tf, «**Kj^W3fctf43C&fcftTV'>3 (09*{f, 
TC. C. Bowley, A. K. Fontecchio, and G. P. Crawfo 

rd, Proc. SID XXX, 958(1999) J ) . 
[0 0 0 9] eofc, rnHmmZftH;^ Sf7nt 

#hh*«i<, 3Ry^-jios»f^fca[se<DS#7fc«i 
[ooio] C3] 2-3oa*ffiwwcTi««n*a 

WHIT 1 1-2 7 1 5 3 6^ttlcG4K$nT 
V»SJ:5te, 01 5KX?0l 6»c^-TJ:d^, )E®{fcli 

(Sttti, 01 satfBl 6lc^-r«t5t, 3PX-&ttffiB 
[0 0 1 1] cnti. 0Sf^C*V^.^tcfeV>T> « 
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[0 0 12] 

fc-rsMBtmro * 5 -ess. 

[0013] (1)013 tc^VT^Lfcffim<0^tt 

[0014] ccasrc*. c<o*D^7Aifa, *m 

[0 0 15] [2] Sfc. 01 4fC^Lfc<k-5fC > BJlfr 
^ElRlMSI^a^Wb^V^ TH- P D L C J tc^WT 
t±, JMTtcWS2O0P^SA^S. 

[0016] £t\ i o*©ras^[a\ j£JisiiHie>f&? 

a (order parameter) < t5C £#HgiT*j&3 

? KE^if 3 £ ^ 3 BBIrIO * *— XA*^^t43V>T 

Sr2S3W*^<fctK fro, i:ni:I5t5®)t*ffi* 

#r zmymwisimitomtf'hz < & 3 fc«>, p s 

[00 1 7] 204&<E>F<gSj&li, Ell 7fcgvr<fc-3k:, 

2) tzmmsitrc th-pdlcj tc* 

(An) <«:»>, lelSfa**MgT-rSi:V^jST- 

£3„ -T**3-5. CC01 7»C^f TH-PDLCJ K. 

m&&*&ffl&<on.frV<om\& n 2 »±, n e 

1 ti^T?*i.fc:44)s SSf^PSA n= I n 1 - 
n2 I 'K<4oTtt50fS5„ 
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[0 0 18] m%.t£. ««1 <OI5f$n 1 = 1. 5 i: 

o = i . 5, m^mic^oyj^mmmn e = 1. 6 5 

fcLfct^, ffl[SS'N©Alf^emed=4 0- IcTASf 

Lrc«^o#fi«<7)jBST^#i6T*si:. mm £*> 

lfZPffi9t<D®ffimn p 1 tt, JKTOJ: -5 testis. 
[0 0 1 9] n P 1 =n o= 1 . 5 
Ste, Mlg52»c^5Pll)teO®Sf^n p 2«. J£TF<9 

10 [00 20] nP2= (cos2 C50] /no2+sin2 
(50) /ne2) =1. 583 

0. 0 8 3T255. 

[00 2 1] (3) 01 5&tf01 6\£7jkT£vte. # 

3fc¥X?t<:4«rvri£, 01 8 K;5Vr«J: 5 fc, ft^ttitfc: 
<D«HOHRtt* a *9 A)t¥^©S)t® fc» LBS* ¥■ 

nx-m^mm t Kxmm t <omm ictt lbs* s* 

E[&J«nfcS^1t^ (^2) fcfc^S^fc TH- 
PDLCJ Kls^Tli, )^A«ft*^t<43t, HI 

Sfsii^sg^-rsfiDt (co^&p<i)t)© ictt-rzm 

i£ 1 0D^.AHt<OM#f^n ltine < fco 

TL$?. —7a, «iS2©m3bH3-<0®Sf*n 2 tin ofr 

n 1 - n 2 I tt. 017 tC^LfdH)l£M£*tt*n^A 

[0022] nggic, 01 sic^-r^^tc. fgtsi2it; 
*no = i. 5, w&mcy ! zvxm<omm&ne = i. 

6 5£Lrz£%, ?S^-NCDAMftemed=4 0° fcT 

»cfe^3PM)fec0®Sf*np 1«. WTO£3»c^n 
-#0 3 0 

[00 23] nPl= (cos2 (40] /no2+sin2 
(4 0) /n e 2) = 1 . 5 5 7 

m& 2 P<Dt«®#f^ n p 2 tt, «TO 

[00 2 4] nP2= (cos2 (50] /no2+sin2 
(50) /n e 2) = 1 . 5 8 3 

•T*>0. 0 2 6T$3Ci:ii)W2. COfflti, 017 

JO etc/hSt^fflTfeSo 
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[0 o 2 5] fcfc, (Iftg&te^n^A^i^fJ&fc 
<r <D<ii«R1£ * n ^ A ft&m? ©SftEfc *f LBS* 

¥ff T*§*tt««s t t (omnm lt tag 

£ <om%M1R&* o V9 A#¥gt? ©Sftffifcfcf LBS* 
gtfiK, 02 Uc^-r«fc-5»c, ft^ff&tf C ©fiSJteSSStt* 
t ©iSWMfcft LBS* SittcffitRlS iafcg 

^A^iil?©§tt®»cttLBg4rWT*t§73l£gi#i:fl 

£ ©awffitWLi ¥ff fcEft « tut* 
c««2) fcfcSUHs-e-fcS&s, stf, 022 

icmfo-zt\rzmj3&m& mm 2) t^aui* 

[0 0 2 6] 02O&tf02 1 te^"r«JSlSIffB«2 
O 2 OQKWtf t fe Ic JttrttflWK £ LTMfiE? ns fe © 

icfeirvrti* p. sif-6 6oA«i»tte»bTt.iarfL 

A«ft« { /h*t''»*teJB»f«W*A n tf'te <&%£ 
[00 2 8] 

1MB*?* £ «#ttflM4>JB#r* i: 0 . 0 1 «TT- 
£ S C £ £ f 5 OT'ifc « . 
[0 0 2 9] £;fc % 498QBlc«KSEMtS^IR7ax 2tiJ 
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JBBBBOiSRtettLT 3 0* «±9 o ' *m<r>^Mft 
ttm LT A£f 2 tu C ©fiSH*© S OIttJiSc#*KI«fM^ 

io &r$ye&mm?ic &k>%m-z nxwT-M cut jhhh«© -5 
p««j«»tejrrsBff»*fl< i o %jxtt'j65 c t 

[0030] ? lt> *maic&z>mmmjr;mmi. m 

gftMcommiCtt LT 3 0 ' JSLh 9 0 * *ffi<D A*f^ 

«t8H*8W#l 0%«TT'35SCi:Jc«t»?<i<DP^ 
Jt*»* 7 0 %&L±&M2itZ C £*<&&£ t <OX- 

[0031] 5?.^ *¥&a\cm2,mmmtmmiz, m 

<fc 0 ^11 ? tifcMW^^m3S#©®»c^ < AMR 
MoSik:«LT3 0" K±9 0' *^OAItfttcT 
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Blc*fLTBS^¥frT% fro, KK&ttflW2:±e««- 
«JR?fc * tJ^P^nrSAM LfcWWJfeOd "SO Pd 

)te^»fc«-rs ig»f a^fr i o % kiT-es a c 1 1 * d 

[0 0 3 2] 70 

[0 0 3 33 C 1 3 «EMte««flBBKRtt*oy9i 
Ci] - (O sis^is 

mmffiizm i atf h 2 *«aLTKwr *. 

[0 0 3 43 $f, tfU-fSK, Mltfr'ttKttKfr&a: 

k:, *-JWm»fc#U Sfc, flS73©Bie L »S9<D3EE 
«±fctt* *gfr"4 /xm71)Ml O/imSSOt-XX'; 

[0 0 3 53 *UT, cn5<D)ffiS8, 9&, 

fro. £flmHR8. 9«EfaK7frEvSc*ffa;*ftS 
ift*£l/c» cfcte*!?, ^-fe;V«:o<5o jo 

[0 0 3 63 ^LT, <!CD^-lr;PCD^-;l/SUflD^?n 
T^4v>-iZWfr6, JB#f*5Wrtt*f««*tr?«tt»« 

*«&x-rs. ^wjv-ii, T^s^tt^yv- ot 
-iffcjBvTftwrsfcftte, Rjawctt uresis** 

LTli, *af«)R«llO*vf-f»j'itt 

[0 0 3 73 «C»(*S*ffi-b>Hcj9EXbfcau:« % £A 
PtifchfflteTit.ih-r* c fcfc* t), SJttt9^<*;W>^ 

[0 0 3 83 ScVT, B*Mtt/<* JMc, T;v=rw5l-v 
U— *f<DffgL*^ WK tztz.l£4 8 8 nm^foft 
=F8MS3*BJfrr*. c«Dfc£, =F»«f*^rs7';l/ 
=f W * > U— *ffr 5 <D 1 &tf #S83fc 2 «4 fc K 
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[00393 cowwcstr-t-rii. 

»4, «3ttia/<*>I/+0«E«ffS<!)»**, 2 0" C71M 
7 0* C^0KBTCtt4-£lctMIPLT*<. 55 

[0 0 4 03 J!CDS7feXgfcfe«,-'T«s =fi^»OWSPT? 
;i, -T^25^-7-x*;V^- *y?-fr««# 

WMSftflWUcWi LTEIrJ2*iS. 
[004 13 d<D»*£Ig<!>&, S#*yv-^M« 

[00 4 23 Ci] - (2) Mf^ia 

±^OJ;-5lc, 5H^S«8. 9, E(^K7, 7. 

8, 9 0iffi8«cj&5SiSiic«|l/ft*«J:ft9W 

[0 0 4 33 c<O0BBHRtt*ay7i}tt*«?k:»b 
T, 03»C^t-.k'5»C. P{M7t7tel^«tt/S{1^2fr 
A*f^ 8 ir\TAMLTzt§r&*3sZ-2>c £ <Z>7Jtift 0 i n 
t±, A«3ti:lsIiJf?ti:frfcfetc#«E-r5ffiF , jk:^5^ 

[0 0 4 43 ,M*LfcP«Jtt3tl fcJfr*H*ttH«6 

ff, fro, «^Fttm«5&A«1£M«6«}tmSlc#L 

Sf^noi:*5„ -73, «^Ttt««5<DjB«r4it4XtlCn 
Polyi:*5. CCT, n ofcnPoli:fr^bf (no = 
nPoly) , *fcl±, n otnPolfc^^frO. 0 1OT 
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iztt-r s ®m*m < -r c t # Rite £ * a . 

[0 0 4 5] $fc, AWLfcS<M3t3t2IC)^rSS^rS 

5 c — jSf, mft&ffi® 5 OSSf ^li^lc n po I y t 
So CCTx n e k nPol t*^bV> (n e = nPoly. 10 
mm. C*U±, n e < n o &&«fiOJB*f*fltF3tt£* 

5o ) . no£nPoli:<DS§tfO. 0 lttTt 

[0 0 4 6] Lcf, J^CJ;^^ nofcnPolttf 

[004 7] 4n=| ne-no I 20 
g-fc, n e fcnPblfc2MFlV>£ < r«fc, ASfTSPfil 

[0 048] An=| ne — no I 

14, 04te^-r*5t, H^14fg«5 («Ml) OSE 
)BfcK:*fr5JBSf^*n S 1 i:U MAlf> n 

ote»LVM. 5tu mtmm&e «n«2) ©sai 

Jtt«fc*frSJB*r**nS 2fcU CtlS« n 

• KVlVM. 65i:L;fc£t?, SfflJtfcJtrSSJf^ 30 

0. 1 5tHZ><, 
[004 9] nSl=no=l. 5 
n S 2 = n e = 1 . 65 
A n= | 1.65-1. 5 | =0. 15 

CfiDSBfbLfcAnOffi (0. 15) ZZmTZCt 

[0 0 5 0] [2] 43Mlctt«Mt«i3R?aifcH0> 

*^WJC^SS*fS©H^^*^ 14. 0 5 tc^-T J: a 
Sf#?#ftf£il OKT, rpDLCj fc^-5) **f 

[00 5 1] ft*. coflttratt*ci?7.M£s*? 
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[0 0 5 2] COMttSMR?lt, aHfcaW?tt*n**9 
T NM*/*** 1 1 tf, ^e® 1 2 »c*5^T}£¥&»c^» 

[0053] cGttcmmc*snzm*3KRBL*By 
^i±x&m? i o ©3ftri4gi# 5 1 s^ttfiws e i: <om 

#Jttl 3RCfAStftein-airTASfrs#Bajtl 4<Q 

[0054] cct, c <Dmym&i&& uy? L.m*m 

LT, ffi?£fK8 4>JHdT*£ncla. rpDLCj <M 
AM) 4<D¥£JB8r*& HC<ngla 

[0 0 5 5] 

ngla-sin (9in— med) =sin C0 in— air) 
fcfl£U 0in-medl4, MM4>T'<D*MfiiT*&%o £<D 
5S;«fc!J> nglaftU. 5T*feti, 0in-airtf6O* 
StT&t* 0in-med«, 35. 3* £fc3<, C.n«t 

5. 

[0 0 5 6] 0 int= 0in-med/2 = 1 7. 7° 

4 tf % 0 i n-a i r "CfflBBHRtt* a 9<7LJGm 

[00 5 7] C C T% SSyttt. ffi? MR 8 © A*f®»c 
fe^TSSfStu ttf^T, *a^2»il4tcA*f^0in 

«}Witt*i3 i o fc^t,>T t± s ai^ 

Mtt* 1 5 i: LTA*fT 5. 
[0 0 5 8] iKDSMSTNIKI/^l 1 tt, -ft<0 

m^&rn. i6, i 7fsici umikm 1 8 *m/ui£m&t 

4oTV^. TNWWil 80— *«OffitBI?«El- 
7 t<Oi%fm&. 7A>5.BMWl 9fc4-3tW. CO 

E^^tt^a y=7L>X&m.=? 1 0M©5S^««l 6& 
tfTN«&Mil 8«3»U 7 , ;l/5SS#Bl 9t?Eit$ 
*V StfTNtSIl 8*SM-T3Ci:»cJ;t)^P5tl 

4 

[0 0 5 9] CflDidteLTflBeHRtt^n^^Jlfi* 

1 tc*SS*f)tt±, Sflftrt&tt. Stf*o^ 
7iJi4te*VTIBBff*t*ajtt2 0 tLTl^ei 4 

13 4\CT®m-£tlZ>£}l*<. mHtft2 1 i:LTil)tS 
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^•e*a ??i>yf&m? 1 o^ssiticgtm-rso 

[0 0 6 0] -7a. n£.%l 4<DPM%J&#1±. ffiXM 

?£t\5££1&<. AWft 9 in-medfcTSI* 

STNftg'^jM'l HcAlfrS. C<£>P<S7tj£#«, 
EMMTUftffii'^frl K9TNMI1 8*j§jaf5 

#^?1 0t0^n^7i*S4*W^o^A-e^-5fc 

[006 1] fc:l3. S^Tfel 4(DP<13t^»©'5^©S 
4»c43^TIslST?nfci:LTfe. C©HSr3lM>*fHi#lftl 

VH±. K*ftittfe2 1 05tB(*»fc, WMWtZ 1 tf^fctt 
[0062] ncx\ JH#-»*oy9i»k:ov»TRBB-r 
3F« % r*ny97^-j m&m an* 1 **. 

[0063] Q=2)tlt/ (n A A) 

ns. 

[0 0 6 4] 

A = Ac/l 2sin ((8s-flr)/2) I 

9 rtt, IHSKOTJMT&B. 
[0 0 6 5] nn50S*>6, 09*.ti\ ic«0. 5 5 
|im> 9 8*60' , 9r*0' , A*0. 5 5(ira, 

tt, 0. 5 5/inu Ql±. 3 8. JP^sfcd^ 

[0 0 6 6] W^o^-Mi* EUfS&slsjWSv^s §3 
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V>5C£»C*5 0 ZCDTclb. fuj£<z><fc 5 »c, S^y^i 4 
Si 9fc<fc5K*f2nfcKM3t2 2t±. Tzt?LmKMm 

t NKA/^it' i i kustrvr^snr s 

LTVTfc, flB£H%1£*ti 1 0O*n 

[0 0 6 7] Sfc, *56Wfc**0BBW!tt*ny9A 

ft fcLT» =RM)t<oey^-A*^«<'r^<, 
70 I fls-er |*30' J&LhfcfgSLT^S. JfcJSU 
08*tf, 8 0" fit±i:ir>5 *^-T 

[0 0 6 8] CCT% ffi3tS^tt*a^i»^^? 1 
0 "\®3&%*JttA G i n-a i r i: % «0S*g*?**n 
V^lxK&m? 1 0©*ny7Al4'\©Afifte in- 
medli:-pt,">T#*.3o ffl#<0H^l4, ±a©*^t. W 

[0 0 6 9] 

20 ngla-sin (9 in— med) =sin [9 in— air] 

8©®Sr^ngla=&l . 5 i: LT, H£*fcAAf£ 9 in-a 
ir*t5 5° 6^6 5' 0' g*>3J:*> 

AB4'scDAI#A9in-ined«. 33. 1**»&37. 
2* 4. 1° <0^{fclCi:i!S5„ fS£#ASWS9in 
-air#6 5° frZ7 5° ST 10" ^bSfi^-tCli, 
*D^i»/i4'N<0A*fft 9 in-medli, 3 7. 2' * 
540. 1° 2. 9° «S<fct*5o -Ctltt, 'tJ-'f 
yBHSOBtft*©**^ (ctDi&g- 
30 UH±{8^FSfi8©PST*nglaflDaSK) *Mt5Cfct 
* »W v> J: C 5 lc©i&-r S <i h \cW& <Z> * 

J^lg^l 0t0lHlSTa^«)|l*7tA*fft»Cflc#bfc^— 

[0 0 7 0] C©*-5*x ^C3^*-7i»fl4'N«DA 

Mfc 9 In-nedO^^MM 9 in-airlc^-ra^fb* 

5g?SIS8<Dffl»f*nBla^*W , 'Sd>S<*S. 
«*tf, ^B«8©SST^ngla^l . 7 37$5i 
40 -g\ SSatAltftg in-air*^ 5 5 - 6^6 5' ST?^ 
fb-rsi:€, *o^AH4^<07J*ft 9in-medt±, 
2 8. 3° ft»63 1. 6° fc, 3. 3° ©gfttCtifS 
S. 

[007 1] fc7£U flHBHRtt*ay9i»«*«? l 
0-^D?l*)feX«^9in-airA\ WAJf, tct^lS. 
7 5° SI±tM *-5tc. $.*»3»c^:€<*5i:x 

JO [0 0 7 2] ^CT, ffl^tt^o^AJtfl?! 
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0^<OW£.yt*MP} 0in-air#7 5" 3 <fc 5 ft 

A 2 3 ti, A#ifffi!l<0«« 8 i: MI-©««{C «fct)Jg 

H^S?ft^n^A7^|g^l OOH^ftl 

[0 0 7 3] CCO^-Mca^D V^yjXi»2 3%ffl JO 

C\<QS£7£A»ft 9 in-airl±. *n^il4'\flD 
ff^ftAWfte in-medical, < £3. *(Dtzlb. *n 

C0 0 7 4]^CT, 
?fc*^Ttt, ii V Z?V V^'J XA2 3 %ffil/">5i§^- 

1 1 £j^£-£3i:^5^fc:j5^T^:/Fatf 3 0" 

1 0^©^gA*fft£8i5£LT<,>5, 

[0 0 7 5] £fc. WW*0|fflattfc»LTWV'»H*f» 

Ifi^D^im? 1 Or, 10g, 10 b£« 

[0076] c c\c^i,rc$m<Dmmici3^Ti*s myt 

J P£:4/fJ«±i;l,Tfe«fc<, Sfc, 2Sfct/tt>«fcv\ 
[007 7] *fe, B£3fc 1 4 ©A*fft*SSBtf*€^ 

[0 0 7 8] !^ttS1IH*&CfB£>li?JMA 

[007 9] [ 3 ] #%SiB»C«5ilB&a^$gB (£& 

SD ©SUfiflOJgJS 50 
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»±> 08t^-r«t-5»c, BWfflffllBDMEWRTfc LT 3 
ft<DE*fS T N SllDElRliM><*^%#« *7-«M 

[0 0 8 0] C0BfiH£g%KBlc43V'»Ttt. BaW7tJB2 

«. COJSMB^9R2 5tt» <M}^&#g2 6* 

•5^<0P^l7tfig73'<^Hl7^*&^:9 0• BlK-SSCfcfc: 
[008 1] J&WJfc^JS 2 5 *a^Lfc7t«{i, S «B3fc 

IfTioicAlfta. c©flS3fc8S?te*oy^L l 7fc*JR 
* i o a. m^icfak-tzu£yt<QmmftmBixfn§i 

^2 9tAlrt-5. 

[0 0 8 2] CO^fn^y^7'JXA7D'^2 9 

$HWttfi3fcEi»M2 9 blCkDEHStu Sfc, At 
fefi8^Ht*' t JSfe7fcSI*»K2 9 g fcj; DKWS-tiS c £ 
fc«fct3, R (ffcfi) G G&fe) B (Wfe) ©^fetc^Tt 

[00 8 3] ^^n^-^^JXi7D7i'2 9tc« 

ihbemrt 1 ir, 1 1 g , 1 1 bicsaLx^ti^tx 

r, llg, 11 btej3^T&&MfrftZtlC. Sfc. 

[0 0 8 4] &£«9&n%£HS? Hr, llg, 
l 1 b fc*^TaH«tifc*ftiS»}ttt> St/^ox^ 
■Y * D ■< y $ 7 V v ^ 2 9 AMLH-frAS 

3 0?rgT, a^3t^5S31teASfr«. COifiS#7^ 
3S3 1 ti\ A»«tl?"cJtiB%BI^L*VX^U-V±»c 
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ZBsmg-myigmm* iir, 1 1 g , 1 ibt 
jsifzmmzt ©gut <t oTjg^tvfcB&T&s. 

[0 0 8 5] SgWft#^2 5«, JBPH3HK2 4«J;0Sfc*f 
•SftfcSTOBfe** 57-2 8%MT, <M?SISi£*n 
^Att^^l 0OMWft£7fcffi©?£igUcttLT3 0 
•«±9 0' *^OAtifftk:TAI>h*-£5. fLT, m 

3tiHRtt*p??&%¥x?i oa, ±^©^**-r 

3 c £ \c <fc t> , KSBJlTfc© S Mt^^^EI^S^FJt^^ 
JR^I 1 r, 1 1 g. 11 bK:i«Jt7TlHl&rS-£S££fc 

ic, mRM®&mx£wm?i i r, 1 1 g , 1 1 bic 

L0 0 8 6 J TX-Jo, KRW7C-y5R 2 5ii, SttcSbvix^C 

^7^«? i o ts.tm^<o^ Hft **-r*»iE 

[0 0 8 73 £fc, ^WfC^SH&aUj^M^ 09 

•ufimT. 4,t?)*faj?nftMtt, ftsKBfSjgtfojf 

?t^?S2 5»cA&hr5. COMWJt¥^2 5lc«, Ml 

y&K&OTEjR^, p mm? s m^© h % e> ft emit 
\c 5 o %j-x±©a&^T*}i*. 58St&&#t s p - s <utg 

tS2 6^nTV>S. CO*J£OJgi£Oi§£\ S9W 
[0 0 8 8] Jgm%&*Z 5%»tBbfc?t*l±, {H?£S 

«it*D ??i*%mm? i o kt, to s <h%j£&£I9 

^Stt5Cifc< ItiILT£EI*XyX.k4 Ofcjgl o 
3fc¥fflJ:?>X*fU Ca£gft*XyX2*4 0<0Jg2®» 
(£K*fffi) 4HCT90' Jtff*fl««aE*6nfc 
Jg3 0?t^ffi4 2lC^3^T^E«yUXi»4 Ofr?, 

[0 0 8 9] P-Sfl»t£8ti»6fc:T&&3tl* > li:g| 

it© 4 1 KfefT^gs* x y 4 ofr^tfj-rso 

cofcft, <S3t#8i&^5#ffl£tiSSSra7t«, ^O 
afcA/HWSfllMSJti:**. coBBHJiTfcti, nv^v-y- 
U:/X4 3*i&T, fiU #ft3teE»©*f-r*n^**3 

*f6*U tt^T, Mbfe7fc££fOX-1'*0^*57-4 



(14) #H200 2-2 2 1 6 2 1 

5JCT> Sfe3feO*^SS*«tl5. 
[0 0 9 0] COiSUlLT, RgflBXti* W (B) , Wl 
(G) , * (R) fi3WnfWC»««h8. » (B) 

ffi) 5 5KA*ffS 0 8 (G) fefts, ay?y»by 

7fcA*ffS. * (R) fe3fct±, 3Vf>*UyX4 
6, 57-47, 3>f>1}-UyX4 8, 57-4 9, 

t c*feji) 5 1 icAttrs. 

[009 1] 4K£l£ttJI£MW81IK7 5 5, 5 7, 
i»5 8t*^Tft^J«StU S*fft^3 1 fc<fct>, 0 

[0 0 9 2] COHfltta^KBlcjsirvru, 
S^HJfeSSHSI? 5 5, 57, 5 1 'sOAWfta, "TT- 
(c(B^ttiS7lcTSfll3^k:tttt2tiT^S«:«>, 9 

wm^mmmMfr 55, 57, 51 o amotooi 
20 jieETOKiBWH^Ayifftt-'O-e. TctB^ojtag^jffl 

'*<T?**. 

[0 0 9 3] S&fcl, *^Ktc«S®^a^B«> 0 
1 0 \cm?£. 7 SMS£M^aeiBR72: LT 1 &© 
SlffiF L C/^*A» 1 1 *fl|V»T*7-»«S!01B»a 

LT^fiK-r S C i: fe T'€ 5„ 
[0 0 9 4] COB»S^IH»C*V-'Tl±s S8W?tai2 

51CAW-TS. d OjHM7tt^^2 5 «, m^VKl^ft 

9 38 5 S»&nr(r''5. CO*7— *^— ;V5 9ti, BHM 

Mm 2 4 <fc t>s^^nfcSfe>t^, i&ftjfc. w 

fe>tox-^^h;P^k:^fiJ-rsfe07?, cnictU 
S*ffflF L C/^;l/ 1 1 (Dm&T\ F->-^> 

[0 0 9 5] SSUHJtefcl:, 57-2 848T, <13l£SS!it 

40 *n^7A^f?l OlcAWTS. cosaw«osffl 

3t)«»i4, *<«*B»f«nT)tt©3tff*iRi*a£*6tu 
pflBtt^tt, Bfflf«n^'teitstLTaii , r*. ^ofc 
», c ofsT'ds^tt* □ y 7 L.it&mi- 1 o tcjg i 

Wm^^^XWBtZ tlfc 3 ft X'J X2» 4 0 O^ 2 O 
«fl4 ltefe^T, ffBWr3tt (0^?t) TJSSSdft 
*£#li££*teftTSf§3©ft^® (WtBS) «fct)«aj« 

[0 0 9 6] -73. <M7t^?14*ny7A)t¥jS? l o 

ictsiizmmytT-ibz s dT^tt. 3 ft xy xa 4 o o 

so 3l20>tti£ffi4 l «feDS#tilUftO^, ffiiEfflXyXA6 
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OZmx, EBIFLC^*;H 1 KAMI'S. £(05. 

%m f l cs^jv i i ic$s^rmjikmmci&Kx<Mytt 

n X'J Xi» 4 0 *31T, d?Si$?&*a V^Kft&m? 
1 OlcAlffSo CCT\ SliM»C#<tt > HffirS 

aw** -to**, pn^^jstef-rsiutetge 1 

£f2ttT8irfa. C<0<1^6 lfcJg^Lftft&tf, 
&*fft^3 1 tcitK X^U->5 2±»CS«SF L 

c/^;i/i 1 <oifc*:«**s«-rs. 
[0097] *^3 N £HsaiH»aanR7 1 1 

BcDWffi (ffiX&mfflg) ^WLTfet). -5-<Dfi#^i(Ri 
a figHS^© A*f ft 7d ft — Scf 5 «fc 5 fcffi^ff nT 

[0 0 9 8] £ft, |SI«£0S**^x 1SW^S2 4<0fg 

* 0 > v-*tf«sfca*tto ft £ f? \cfflSA 

«yc* < D lc < ^ft*1?, *5^<0 A -5 fc^HDfegSi 

[0 0 9 9] ££tc, (SJfcffi6 1tt, filftjfflftte^n?' 
7A3ESMR?1 0, fi§IEfliXyXA6 0, 3ftX'JXi* 

!RM^*fiE-rSfti6»c, CWtgMCStft^feoT 

**•. 

[0100] [ 4 ] *£9!ti:flt 5 Bflt«^mi CAB 
3D ©*«©JBM 

£ft. *^(C^S®^S^gt±, 01 1 \CtkT& o 
lc> £Ma>£M%£HR? 1 LTfi^fM F L C 3 

[0101] C«0B»a^iajc*V.T»i. jfcfe^ & 

P3W3 3 <fc tJSt^SnSBSWJtli, PMft 
J«#*jg^fc2»£-£S{!*fcK3 4*mLT, S3tt 

0BffiHRtt4(n^7A3CMR?l o te^^TEfflf* 
ti> B54r^iS»i:S*ffiF L C/^l/3 2 1c AtfTSo 
[0 10 2] BWS!FLC/<*;l/3 2teTffi*B*fflBS 



(15) #gfl 2002-221 621 

1 9fc*>^T££*S*u SCfa»fc»ite*P**7.M£¥ 
3^3S*py7AJfe^S?l 0»C<toTIU*fSnT^ 

H\ flMEBfttt*p£ r 72>>W¥X?l Otc«fcoTE#fS 
nsci:*< x ^©SS®g-T5o ffi*fegfttt*P^7 
L.X&m? 1 0 Lft S OBfetttt. S filftfgtffcM 
*?«»cSffl5*SiB)t«3 5»CT«ifiSnft(3D-6, dHB 

io fiset^is*«fig-rsie&fl®xyx^3 6k:, g&a 

[0 10 3] S*«ffiXUXA3 6f*3lcAltLft}fc1i. 
3?l<D?fc^B3 8 tC^^T^S^n, ^1/->T% 2 <0 
g*ftffiSS*S3 9fcTE*f£ttft<D-5, Jgl<D?fe^S 
3 ^^©SSl^UOIcSlfrtiSo £ 

<Dt%. SS5««4 0*^<-TSfct±, 

3 3 4 £OMIc&UfcK&Eirr«a\ 

*fcU\ OBBWilfcfcn^ZOtel**? 1 Olcfe^T. 

c ©ffiRfegRtt* L.x&mj- 1 otcA^-rspd 

[0 10 4] 

* t ^3£stc«gsnft«Bg*#-r s®#f^^iasi<o{s 

)KHRtt4«a^72»3R7-X*«oT. ^3feoD®*f#tDS^: 
*«#tt««*l«SES»!:aW« tift«BfiOS#f*^SIS«i 

30 [0 10 5] *ft, *5^fc:«51HJt^?tt*a^7i. 

i: ^SSic^LBS^VfTtSHr^snTVS c t Jet 

se*os73ttffi«*^3Sfcffls^nft«BSo®sf* 
z tiitmk<6mmmg&WMX3KR&* a ^7 

ttftbT, ^SyfeOA«ftfcfic#LftlHlSf«I^<DffiT«« 
40 [010 6] Sft, *«Wt«S{S)^S?tt*a^7A 

[0 10 7]3C,K, 4E^mic«6aiMS»%4«a^7 

«v\ cti*mmm&ii,rcimvm{kiz*tz£kici. 
[01 0 8] ?lt, *mi\cmzm&&jim : ?&zfm 
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coio9] -rfc*>^ #5gw±. ^^©At^tf 

£*>©"?& So 
[0 110] Sft, *WHtt* ±3^0*^lC«S<l7t 

3HRtt*a ^9 A^Ut^^f S <: fc J; 5 % <h 
gk g«»c«firc*, fro, jeflJflBBtfstfifiK* a&B 

£#T*€3t>©-C;&So 

[0cB©fs#fctBiyi] 

[01] #S8iHlc«SlBft^te*a^9A^i!^© 

#§jjg^-r¥S0-z?&So 

[02] ±l5d)tSi?1t*a^A^^£D«fig^ 

[s 3 ] ±!2<i7ts^i4*a 9^ i±xmm : ?<DW)ftmm 
[04] ±mmxmm.*B-7^i*x&m*icis^Tn 
s. 

[0 5] *¥&mc&&mwtm^m?<ommtt*-fmm 

0T-&3. 

[06] ±|SiS^!«^^?lC43V^T* V 7V x 

[07] l.Wmm^m^K^ v vcOBBHRtt* a 

t Ufc«fig*^-Ti(iffi»f®0T** So . 
[08] *^Wfc#5S#^«^T-feoT^^a^ 

■^yjx^ shssiiiheihr? (=«o atfisBWjt 

[0 9] ±IEa^«^^T-fe-3T^^a^>y^ = ^ 

% fe ©©8ijs*^-r ¥E0t*& 5 . 

[010] ±IBM®«^^T*feoTSStS^F^SIi^ 

[0in ±.mmmwrsmwT>&i rssm&tsssmm 
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[012] KI®*o^92Jc:t3«-3*ay9.k©JfS 
t Rtf* a ^9 AAoTmo fcf A B#r 

[013] t^B«^R^«b^^ri»iSB? 

[014] (&fc©fl%&R&*D?7&ft¥X?©seft 

[015] flaEO«3BKRtt*ny9i»3te**?-e*o 

tiff© giioic «t o TttA©EA#ifttf tnrc t © 
io (om&*7rst®.wmm-v&z>* 

[016] ffi3feOflBeH?tt*ny9i»3t**f"e*o 

?5E»r®0T'&3. 
[017] «eil©«3tt«Rtt*By9i,3te9S«?Tf*o 

Tv5t>o®«j«*^'r«aBfffi0i?*a. 

[018] flaEtfOOBtt«Rtt*P^A3«6«?Tf*9 

7JfiHtesiB[ft*iaifca-3TV'»* 

M0t?*5o 

[019] ±CH1 8tCCTLfefi&fcaaM£B#l1£*n? 
[02 0] fl»©0Bfc«Rtt*n^9Wfc^*?T?*o 

©*t/££^-r«»f®0T ft 3 . 
50 [02 1] t»©0B1SHRtt*ny5A}te*j|S?T?S6-3 
T 2 ^©JMFttffl*** L*H*ffi««te*»* 

[02 2] ^©H^ta^tt^D^JU^^Tfto 
T«A1BWtttfIttttl»(l** Lg;>!f ffig#©ft#*& 

-rtSOWE0T*ftS. 
[iWoBMB] 

40 1 «M:3t. 2 #^7te> 3 4 %£JB. 5 

^??i£fis«. 6 m^imm, 7 eabs. s. 9 

ffi?m&. 1 0 ffl3BWHt*a^9i*3ae«?, 1 l 
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